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CEREBRAL CIRCULATION 
[HE VAGAL PATHWAY OF THE VASODILATOR IMPULSES 


STANLEY COBB, M.D. 
AND 
JACOB E. FINESINGER, M.D. 


BOSTON 


For several years it has been our good fortune to discuss with Wilder 
Penfield and his colleagues our laboratory and clinical observations on 
cerebral circulation. This c operation developed into a plan to perform 
a few combined experiments, using the cranial window, as applied in our 
laboratory, on monkeys whose cerebral sympathetic supply had been 
unilaterally or bilaterally removed by Penfield. These experiments were 
carried out in March, 1931. In one of these monkeys, Penfield exposed 
the medulla oblongata and stimulated the different cranial nerves. To 
our surprise, no dilatation of the pial artery occurred when the trigeminal 
root was stimulated close to the medulla, but dilatation was observed 
when the facial root was stimulated, and when the vagus was stimulated. 
This experiment was done because ever since the work of Forbes and 
Wolff,’ which showed that pial arteries dilate if the vagus nerve in the 
neck is stimulated, we had been curious to know what the pathway of 
these dilator impulses might be. A series of experiments on cats and 
monkeys was then planned to verify and extend this preliminary obser- 


vation, and the results are presented in this paper and in that by 
Chorobski and Penfield, which is published in this issue, page 1257. 


SUMMARY OF THE LITERATURE 

The discovery of the depressor nerve was made by von Cyon and 
Ludwig * in 1866. They believed that the action of the depressor nerve 
was inhibitory on the vasoconstrictor center. The location of this center 
was shown by Dittmar* to be in the bulb. Bayliss * had shown that 
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stimulating the depressor nerve caused a reflex excitation of the vaso- 
dilators. In the light of Sherrington’s work, Bayliss ® elaborated his 
original concept and applied the principle of reciprocal innervation to 
vasomotor nerves. That there are specific vasodilators to the blood 
vessels has been repeatedly shown by many investigators.° Hunt * has 
classifed the vasodilators into three groups: the sympathetic, para- 
sympathetic and posterior root. Anrep and Evans * showed that stimu- 
lating the chorda tympani caused vasodilatation in the tongue. 

Forbes and Wolff! showed that stimulating the sympathetic trunk 
in the neck brought about a constriction of the pial arteries, and that 
stimulation of the vagus (depressor) caused a reflex dilatation of the 
pial arteries. Stohr,” Hassin*® and Clark and others did histologic 
studies on the nerves in the cerebral blood vessels. Pentield has 
recently demonstrated the presence of nerve fibers on the blood vessels of 
the brain, and he concluded that from a morphologic point of view intra- 
cerebral vasomotor reflexes were possible. So far as we know, there 
have been no physiologic studies on the vagal dilator paths to the pial 
vessels. 

METHOD 

The experiments are simple in theory. Forbes and Woltt! have 
observed repeatedly that faradic stimulation of the vagus nerve in the 
neck resulted in dilatation of the pial artery. We planned to follow 
the vagus (depressor) nerve up to the medulla causing afferent dilator 
impulses by stimulating at different points. Then by stimulation of the 
cranial nerves leaving the medulla, we planned to find along which of 
these the efferent impulses traveled to the cerebral vessels. The difficulty 
lies in the exposure of these cranial nerve roots in the cat (the 5 monkeys 
were much easier) ; the medulla was so exposed that an electrode could 
be used accurately and selectively on one root while an assistant watched 
a pial artery under the microscope. Obviously, the long anesthetization 
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and many operative procedures (tracheotomy, cerebral trephining and 
insertion of the window, cistern puncture and suboccipital craniotomy 
with exposure of the medulla) often ended in the death of the animal 
before observations could be made, or sometimes the animals had so 
much shock that stimulation of autonomic nerves had no regular and 
significant effect. The data presented are taken only from animals in 
cood condition that showed repeatedly that their vasomotor nerves would 
react to weak electrical stimuli. All other observations were discarded. 


The method of placing a window in the skull, and of observing microscopically 
pial vessels thus made visible, has been described in detail by Forbes.13 

The exposure of the nerve to be stimulated was carried out in various ways. 
[The vagus and sympathetic nerves in the neck were exposed in the tracheotomy 


wound. The roots of the ninth, tenth, eleventh and twelfth cranial nerves were 


exposed fairly easily by an ordinary suboccipital craniotomy. The 


roots of the 
ninth and twelfth nerves, however, were often difficult to find and isolate. To 
exposc the roots of 


f the fifth and eighth nerves, the craniotomy had to be extended 
forward on one side, and the large venous sinuses encountered had to be carefully 
ircumvented or plugged with wax. For the special exploration of the seventh 
nerve, various approaches were made: exposing the root at the medulla first, and 
following it out into the middle ear; or reversing the process, i. e., starting by 
exposing the middle ear; the facial nerve and geniculate ganglion were located and 
lu 


the medulla later exposed if necessary. 


The roots of the sixth and fourth nerves 
were never satisfactorily exposed and stimulated. The root of the 


hird nerve was 
reached only three times, in 2 cats and 1 monkey. 


Several unsuccessful attempts 
were made to stimulate it through an incision in the roof of the mouth; the success- 
ful approach was by a wide lateral exposure, the electrode being applied to the 
nerve aiter the pons and midbrain had been slightly lifted and rotated. 


Faradic stimulation was applied with a unipolar electrode, the other electrode 
being placed in a leg muscle. The induction coil was that described by Forbes and 
Wolff. 


Blood pressure was recorded in some experiments, but not in all. It was not 


always to observe the pressure because so many experiments 
have been done by Forbes and his co-workers, with largely uniform results, that 


+ 


t seemed established that stimulation of the vagus nerve in the neck typically 


onsidered necessary 


auses a fall in blood pressure and a rise in cerebrospinal fluid pressure concomitant 
vith the dilatation of the pial vessels. 

In the earlier experiments the animals were anesthetized by the intraperitoneal 
njection ot S ce 
i bod 


of 1 per cent amytal (Lilly) in sodium hydroxide per kilogram 
y weight. In several experiments, dial-Ciba, 0.55 cc. per kilogram, was given 
intraperitoneally. In some of the later experiments ether and morphine were used. 
The animals were kept under ether during the operative procedure and then given 
from '4 t grain (0.016 to 0.032 Gm.) of morphine sulphate subcutaneously 
hen removed and the morphine was sufficient to keep the animals 
n anesthesia. It is known that the anesthesia used has a definite effect on the 


reaction of the nerve to stimulation and on the size of the pial vessel. In these 
experiments, 


The ether was t 
our greatest quantitative changes were obtained in the later experi- 
ments during morphine anesthesia. 


13. Forbes, H. S The Cerebral Circulation: I. Observations and Measure 
ment of Pial Vessels, Arch. Neurol. & Psychiat. 19:751 (May) 1928 
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OBSERVATIONS 
The observations are summarized in the accompanying table and in 
figures 1, 2, 3,4 and 5. Some comments on each procedure are included 


under the headings of the different nerves stimulated. 


Third Cranial Nerve.-—As mentioned under “Method,” this was a difficult nerve 
to expose and stimulate. It was satisfactorily accomplished in only 3 animals (2 
cats and 1 monkey), and 10 stimulations were made; 9 of them gave no change, 
but after 1 there was a slight constriction of the observed artery (3 per cent of its 


diameter ). 


R 25 CATS 
ESULTS or STIMULATION i. 
CRANIAL NUMBER 
NERVE TRIALS 
NO CHANGE 9 
10 SLT CONSTRICTED 
y 38 NO CHANGE 38 
DILATED 122 
a 147 NO CHANGE 25 
window 
w 25 NOCHANGE 25 
a 4 14 NO CHANGE 14 
DILATED 33 
x 41 NOCHANGE 8 
xX 
uw NOCHANGE 16 
x 
x focurars 20 MOCHANGE 20 
X wcurata 22 DILATED 19 
WOCHANGE 3 
42 MOCHANGE 42 
| 
NECK 7 NO CHANGE 17 

Fig. 1.—Diagram of a cat’s forebrain and medulla (the cerebellum is not shown 
to simplify the sketch). Tabulation of results from stimulating the cranial nerves 
close to the midbrain and hindbrain 

Fourth Cranial Nerv By our method of operation, we were unable to expose 
the trochlear nerve in the cat and stimulate it. In the 3 monkeys, no attempt was 
made. 

Fifth Cranial Nerve.—It was our original expectation that the pathway of the 

i 


dilator impulses to the cerebral vessels would be found leaving the medulla 
oblongata with the trigeminal nerve. This was definitely found not to be the case 
in 11 cats and 2 monkeys. Many more stimulations of the fifth nerve were made 
than are recorded in the protocols, all with negative results. The protocols show 
38 trials in 13 animals, with no change in the caliber of the pial artery after any 
stimulation. This was one of the easiest nerves to stimulate, and we feel as sure 
of the results as one can with these methods 


Sixth Cranial Nerve.—No satisfactory exposure of this nerve was made 


— 
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Eighth Cranial Nerve.—In 6 cats and 2 monkeys 25 stimulations of the eighth 


Cutting the eighth nerve did 
not interfere with the dilatation of the pial vessels from stimulation of the vagus 
nerve in the neck. 


nerve failed to cause any change in the pial vessels. 


Vinth Cranial Nerve.—This was a rather difficult nerve to isolate, but 14 stimu- 

lations in 5 cats and 1 monkey gave no change in the pial vessels in any trial. 
Eleventh Cranial Nerve 

nerves ; 


This is one of the most easily stimulated of the cranial 
it was tried again and again with obvious contraction of the muscle of the 


neck, but no change in the pial vessels. The records show 42 trials in 11 cats 


and 1 monkey with no change in the diameter of the blood vessels 
Twelfth Cranial Nerve—Stimulation of this nerve in 5 cats, 17 trials in all, 
showed no change in the pial vessels. 


STIMULATIONce NO. TRIALS 


DILATED 106 


WOCHANGE 40 


= 
| 
| | 
| 


vaGUS 


‘ 
CAROTID | 
SYMPATHETIC - 


| 


a 


Fig. 2—Diagram of the ipsolateral sympathetic and vagus 


experiments of 
Forbes and Wolff with added data by us. 


The stimulus was applied to the same 
side of the animal as the window. 


erve.—In previous experiments by Forbes and his collaborators, 


the vagus nerve was stimulated in the neck 91 times in 29 animals, with dilatation 


of the pial artery, 73 times, and no change 18 times. In no case was vasoconstric- 


tion observed. Our own observations cover many more observations than are 


recorded, for this was our regular preliminary procedure, but in the records are 
results of 41 trials on 19 animals, 33 of which caused dilatation and 8 no change. 


Our observations, added to those of Forbes, totaled 137 trials in 48 animals, with 


106 dilatations and 31 in which there was no change. Of our 41 trials, 36 were 


with the electrode on the vagus in the neck (point J, figure 4); in 6 the electrode 


was on the ganglion nodosum; all 6 of these caused dilatation. 


The amount of dila- 
tation of the artery varied from 8 per cent of the diameter to 25 per cent, the 
average change being 14 per cent 


With the vagus nerve cut near the medulla (at 
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A, figure 1), proximal to the ganglion nodosum, stimulation of the central stump 
(at point 2, figure 4) gave dilatation of the pial artery as usual. 

there were 22 trials, with dilatation 19 times and no change 3 times 
nerve was stimulated peripheral to the cut ( 
ot the vessel 


In 4 animals 


When the 


1), there was no change in the diameter 
(20 trials in 5 cats). 


When the facial nerve was cut close to the medulla (point 3 
tion of the vagus caused no dilatation of the vessels of the pia 
times in 5 cats, with no 


figure 4+) stimula- 


his was tried 20 
change in the diameter of the vessels seen under the 
micr¢ scope. 


In order to see whether the impulses which traveled up the vagus to the medulla 
iffected only the ipsolateral hemisphere, or both hemispheres, the right vagus nervy 
was stimulated at the neck in 7 cats and 2 monkeys, the window being over the left 


erebral hemisphere ; 29 stimulations with this arrangement gave 21 dilatations, and 
STIMULATION oF MO TRIALS 
= 
DILATED 2! 
| \ 
| | | 
vaGUS j 
| |) COWTRALATERAL symPaTHETIC NOCHANGE 33 
| 
SYMPATHETIC | 
| | 
Fig. 3.—Diagram ot the contralateral vagus and sympathetic exper ts. The 
stimulus was applied to the side of the neck opposite the window 
no change 8 times. The amount of dilatation was irom 4 to 36 per cent oi the 
lameter of the arte bserved, the average being 14 per cent as in the 


Cervi S f Verve [his nerve has been shown regularly to cause 
constriction of the pial arteries of the ipsolateral hemisphere (third, ninth and 
seventh nerves). | 


lo compare its action with that of the vagus, 
lateral) sympathetic nerve was stimulated in 8 cats and 2 monkeys, after 
the window in the skull 


the right (contra- 


inserting 


over the 33 stimulations failed 


left cerebral hemisphere ; 
to give any change in the diameter of the pial vessels 

Seventh Cranial Nerve.—lIn 21 cats and 4 monkeys, the facial nerve was stimu- 
lated between its exit from the medulla and the geniculate ganglion. There were 
147 stimulations, and 122 of these caused dilatation of the pial artery, while in 
there was no change 


heing 4 and the 


The average amount of dilatation was 16 per cent, the lowest 
greatest dilatation being 60 per cent. 


These great changes were 


— 
| 
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observed in the last animals operated on, when we had learned to use less amytal 
for anesthesia and to work more quickly. With the facial nerve cut close to the 
medulla and with the electrode stimulating the nerve between the cut and the 
geniculate ganglion (point 4, figure 4), the dilatation was regularly obtained as in 
the intact nerve (23 trials on 4 cats and 1 monkey gave 18 dilatations, ranging 
from 4 to 20 per cent of the artery diameter). Stimulation of the central stump 
of the vagus (between the medulla and the cut) in these five animals gave no 
dilatation (10 trials). 

The facial nerve was then cut just peripheral to the geniculate ganglion (point 
6, figure 4). Stimulation of the facial nerve peripheral to this point (point 7, 
figure 4) caused no change in the artery; this was tried 14 times in 4 cats. 

Another check was made by stimulating the vagus in the neck as usual; after 


the dilatation of the pial artery was regularly obtained, the facial nerve was cut 


STIMULATION AT WO.TRIALS 


DILATED 33 
WITH TI INTACT 
2 WITH IT INTACT 22 DILATED 18 
NOCHANGE 3 
1 WITHTICUT AT 3 16 NO CHANGE 16 
= DILATED 104 
3 WITH TI INTACT 124 
3 WITH CUT 10 NO CHANGE 10 
DILATED 16 
aT 
4WITH ZICUT AT3 18 
7WITH IC CUT ATE 16 WOCHANGE 14 
| 
Fig. 4.—Tabulation of results from stimulating the vagus and facial nerves. The 


numbers indicate loci of stimulation on various segments of the facial nerves. For 
complete data see the accompanying table. 


r its exit from the medulla and the vagus in the neck again stimulated (stimulus 
at J, cut at 3, figure 4). This was tried 16 times on 4 cats and 1 monkey, and in 
no case was any change seen in the artery after cutting the facial nerve, although 
conspicuous dilatation had been previously recorded in the same animals on stimu- 


1 
he 


iting the vagus before the seventh nerve had been cut 


PROTOCOLS 


Protocol A—A male cat weighing 3 Kg. was given 25 cc. of 1 per cent amytal 
intraperitoneally. A tracheotomy was done, the vagus and sympathetic were 
exposed on both sides of the neck, and the window was screwed into the 
left side of the skull after the dura had been cut. A straight manometer was con- 


nected to the cisterna magna for readings of the cerebrospinal fluid pressure, and 


— 
= 
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a mercury manometer was connected with a cannula in the femoral artery for blood 
pressure readings. When the operative procedures were completed, the diameter 
of the pial artery was 468 microns, the cerebrospinal fluid pressure was 78 mm. of 
Ringer’s solution, and the blood pressure was about 70 mm. of mercury. The vagi 
and sympathetics of both sides were tied, cut and prepared for electrical stimulation 
of an induced faradic current through a bipolar electrode. During the preliminary 
five minute period preceding stimulation, the arterial diameter remained 
constant at 468 microns. The cerebrospinal fluid pressure averaged about 
74 mm. of Ringer’s solution, while the blood pressure averaged from 50 to 
60 mm. of mercury. After a satisfactory preliminary period, the right (contra- 


lateral) sympathetic was stimulated for sixty seconds with the secondary coil at 9. 


CONTRALATERAL VAGUS | 
Morte 
190 
BP 
60 
— 
} 
| 250 
320 
ARTERY — — 
} [\/ 
or HD 
} ug 
20 
csF 
10 
How is is iw | 
Fig. 5 The effect of stimulating the right and left vagi and svmpathetics on the 
pial artery, syster blood pressure (B.P und cerebrospinal fluid pressure 
(C.S.F.). The window is over the left corte» Stimulating both the right vagus 


(R.V.) and the left vagus (L.V’.) resulted in dilatation of the pial artery. Stimulat- 
ing the contralateral right sympathetic (/°.S.) had no effect, whereas stimulating 


the left sympathet L.S.) resulted in the usua traction of the pial artery 
See protocol A. 


During this stimulation the artery dilated, and its diameter increased trom 468 to 
540 microns, an increase of 12 per cent. The cerebrospinal fluid pressure rose from 
78 to 92 mm. of Ringer’s solution, and the systemic blood pressure dropped from 
64 to 34 mm. of mercury. On removal of the electrode, readings of the arterial 
diameter cerebrospinal fluid and blood pressures approached their preliminary 


values. After five minutes, the right (contralateral) sympathetic and vagus were 


stimulated with the secondary coil at 8. Stimulating the contralateral sympathetic 


— 
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gave no change in the arterial diameter; there were a slight increase in cerebro- 
spinal fluid pressure and a rise in blood pressure from 60 to 96 mm. of mercury, and 
respirations became more rapid and deeper. When the right (contralateral) vagus 
was stimulated, the pial artery dilated from 468 to 504 microns, an increase of 
8 per cent; the cerebrospinal fluid pressure rose from 66 to 76 mm. of Ringer’s 
solution, and the blood pressure took a marked drop from 88 to 34 mm. of mercury. 
On removal of the stimulus, the artery constricted to its preliminary value, the 
cerebrospinal fluid pressure dropped back to its preliminary value, and the 
systemic Llood pressure slowly climbed back to its original value. When the 
artery had been constant for two minutes, as a control, the left (ipsolateral) 
vagus was stimulated with a slight current. No change occurred in the arterial 
diameter; the cerebrospinal fluid pressure rose from 78 to 102 mm. of Ringer’s 
solution; the blood pressure also dropped from a level of 100 to 56 mm. of mercury. 
[he left (ipsolateral) vagus was stimulated with a more powerful stimulus for 
thirty seconds. This resulted in an increase in the arterial diameter from 468 to 
486 microns. There was a slight rise in cerebrospinal fluid pressure followed by a 
slight drop and little change in the blood pressure. After the artery had attained 
its preliminary value and had been constant for five minutes, the left (ipsolateral ) 
sympathetic was stimulated for sixty seconds with the coil at 8. This resulted in a 
decrease in arterial diameter from 468 to 414 microns, a decrease of 14 per cent; 
the cerebrospinal fluid pressure dropped from 79 to 69 mm. of Ringer’s solution, 
ind the blood pressure rose from 56 to 72 mm. of mercury. This experiment 
showed that stimulation of both ipsolateral and contralateral vagi gave a reflex 


lilatation of the pial vessels, whereas vasoconstriction was elicited only on stimula- 


tion of the ipsolateral sympathetics. 

Protocol B \ female monkey (Macacus rhesus) weighing 2.5 Kg. was given 
20 cc. of 1 per cent amytal intraperitoneally. The vagus and sympathetic on the left 
were exposed ready for tying and cutting before stimulation. The window 


was put into the left side of the skull, and an artery in the pia was selected for 


measurement \t this point a left suboccipital operation was done, removing the 
hone, cutting the dura and exposing the hindbrain so that the cranial nerves could 
he seen just as they emerged trom the hindbrain 

\fter the artery had been constant at a diameter of 90 microns for ten 
minutes, the left vagus was tied, cut and stimulated with a unipolar elec- 


trode trom a Harvard inductorium. On stimulating the left vagus for thirty 


seconds, the pial artery dilated from 90 to 99 microns, a change of 10 per. cent. 


\fter removal of the stimulus, the arterial diameter decreased until it had returned 

its preliminary level of 90 microns. <A larger artery was then selected, which 
iameter of 216 microns. After a preliminary period of five minutes, the left 
1 the neck was stimulated for thirty seconds. The artery dilated from 216 
232 microns, a change of 8 per cent. When the stimulus was removed, the artery 


returned to its preliminary diameter of 216 microns. At this point the animal was 
put under artificial respiration and another artery was selected, measuring 108 


nicrons. The respirations were shut off by pinching the tube of compressed air 
going to the animal for thirty seconds. The artery became cyanotic, but there was 
no change in its diameter. After two minutes, the left vagus was stimulated again 
for thirty seconds with the secondary coil at 11, and the artery dilated from 108 to 


126 microns, a change of 16 per cent. When the stimulus was removed, the artery 
returned to its preliminary level. 

After an hour, the artificial respiration was removed and an artery was selected, 
which measured 126 microns. The eleventh nerve was stimulated twice just as it 


eft the hindbrain. In both cases there were movements of the shoulder. The 


1252 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


artery did not change. The electrode was then placed on the seventh nerve (point 3. 
(figure 4) as it emerged from the hindbrain. With the coil at 11, a stimulation of 
thirty seconds’ duration caused a dilatation of the artery from 126 to 144 microns, a 
change of 14 per cent. When the stimulus was removed, the artery returned to its 


preliminary diameter. After three minutes the seventh nerve was again stimulated: 
this time some current spread to the eleventh nerve, which caused a slight move- 


ment of the shoulder. The pial artery dilated from 126 to 135 microns, a change oi 


Summary of Data 


Nun Num Percentage Change j 
ber ber Effect of Diameter of Pial Artery 
of of Stimulation on _ 
Locus of Stimulatio Animals Trials Pial Artery Low High Average 
Sympathetic in neck: 
Ipsolateral 172 Constrictior 1 
No change 4 
Contraiatera 10 3 No change 
Vagus: 
Ipsolatera is 137 Dilated J 
No chal 
Contralatera ) Dilated 
Central to A 4 22 Dilated 
No chang: 
Peripheral to cut at A 5 0 No chang¢ { 
With VIT nerve cut l¢ No change 
Ili nerve 10 No change 
Slight constrict 
V nerve l No chang 
VIL nerve 
Total 147 Dilated 
No change 
Point 3 with VII nerve intact l 124 Dilated 4 14 f 
Noch ( 
Point 3 with cut at 4 1 No chi 
Point 4 with cut at f 1S Dilate ( 1 
No ch 
Point 7 with cut at ¢ 14 No change 
VIII nerve 8 No char 
IX nerve 14 No chang 
XI nerve No chang 
X11 nerve lj No change 
Including the vagus and sympathetic experiments ty Forbes and Wolff The letters and 


figures refer to figures 1 and 4 


7 per cent. The eleventh nerve was stimulated once more, with consequent move- 


ment of the shoulder girdle and no change in the arterial diameter The medulla 


was further exposed, and there was some hemorrhage, and the artificial respiration 
was again resumed. The arterial diameter was 135 microns. The eleventh nerve was 
again stimulated, with consequent movement of the shoulder and no change in 
the pial artery. The seventh nerve was stimulated 3 times with the secondary 
coil at 11. Each stimulus caused movements of the facial musculature and a dilata- 
tion of the pial artery of 7 per cent. The seventh and eighth nerves were cut clos¢ 


to the medulla. Immediately on cutting these nerves the artery dilated from 135 t 


144 microns for a few seconds, and then returned to its preliminary level 


— 
_ 
— 
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The seventh nerve was then stimulated peripheral to the cut (point 4 with cut at 
, figure 4). This resulted in a contraction of the ear muscles and a dilatation of 
the pial artery from 135 to 149 microns, a dilatation of 10 per cent. After the 
stimulus was removed, the vessel slowly returned to its preliminary level of 135 
microns. After five minutes the eleventh nerve was stimulated. This resulted in 
no change in the diameter of the pial artery. Following this, the vagus in the neck 
was stimulated twice, and there was no change in the diameter of the pial artery, 
whereas dilatation was obtained earlier in the experiment before the seventh nerve 
had been cut. 

[his experiment shows that dilatation of the pial artery could be obtained 
reflexly by stimulating the vagus and directly by stimulating the seventh nerve 
as it left the hindbrain. Dilatation was also obtained when the peripheral end of 
the cut seventh nerve was stimulated directly. After the seventh nerve had been 
cut, the reflex dilatation on stimulating the tenth nerve was not obtained. Stimu- 
lating the eleventh cranial nerve before and after the seventh nerve was cut gave no 
change in the diameter of the pial artery. 


COM MENT 


\ synthesis of all these observations indicates that vaso- 
dilator impulses may be initiated by faradic stimulation of the vagus 
nerve in the neck; these impulses then pass up the vagus trunk to the 
medulla oblongata ; here they proceed to both facial nuclei (by an intra- 
medullary route as yet unknown) and travel out along the facial nerves 
as far as the geniculate ganglia. Just what the pathway is from here 
to the cerebral arteries has not been investigated by us. Penfield and 
Chorobski have been studying this phase of the problem, and their 
results are reported in a paper published simultaneously with this one. 
In standard textbooks on anatomy, connections between the geniculate 
ganglion and the meningeal and cerebral arteries are described, but 
Chorobski’s recent work supersedes these by showing a direct anatomic 
pathway which leaves the facial nerve in the vicinity of the geniculate 
ganglion and passes to the internal carotid artery. The work of Stohr ® 
and Hassin,’® 


vessels, and Penfield’s** recent description of nerve fibers on intra- 


showing nonmyelinated nerves accompanying the pial 


cerebral blood vessels complete the anatomic demonstration. It seems 
that the vasodilator impulses follow these autonomic nerves from the 
geniculate ganglion to large cerebral arteries at the base of the ‘brain 
ind then spread and branch with each vessel, just as do the sympathetic 
nerves that join the carotid artery at a lower level. 

The proposition might be advanced that these impulses were not 
active, but inhibitory vasodilator impulses, and that the vessels dilate 
because the tonic vasoconstriction effect of the sympathetic innervation 
was inhibited by vagus stimulation. At present there is no absolute proof 
that the autonomic innervation to the pial vessels is actively vasodilator in 
character. Forbes and Wolff! showed that vasodilatation followed 
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vagus stimulation even after both cervical sympathetic nerves had been 
cut. To demonstrate this conclusively, animals should be prepared by 
sympathectomy six weeks before the vagus stimulation experiments, to 
allow for complete degeneration. One of our animals, only, offers 
evidence on this point. One monkey was operated on by Dr. Penfield, 
who removed the left stellate and left superior cervical ganglia. After 
sufficient time had been allowed for complete degeneration, afferent 
stimulation of the vagus in the neck gave a definite dilatation of the 
ipsolateral pial arteries. This would lead us to infer that the effect was 
the result of active dilator impulses rather than the inhibitive effect of 
the sympathetic, which in this case had degenerated. This observation 
is in keeping with the recent work of Freeman and Rosenblueth ™* on 
changes in vasodilator tone in sympathectomized animals. At present it 
seems to be proved that there is a neural pathway that carries impulses 
to the cerebral vessels, and that stimulation of this pathway causes vaso- 
dilatation of all arteries and many of the larger veins on the surface of 
the brain. 

An objection to this conclusion is that the cerebral vasodilatation 
may not be caused by autonomic nervous stimulation, but by the fall in 
blood pressure which almost always accompanies vagus stimulation. It 
seems more reasonable to suppose that the cerebral vasodilatation and 
the fall in blood pressure are both results of vagus stimulation, but 
independent. Evidence that this is the fact was obtained in one of our 
experiments in which stimulation of the facial nerve was shown to cause 
dilatation of the pial artery without any concomitant fall in blood pres- 
sure. This occurred both with the facial nérve intact and after cutting 
it close to the medulla. Another experiment also throws light on this 
point. In this cat, too, dilatation of the pial artery was found to take 
place repeatedly on stimulating the seventh cranial nerve. In some 
instances there were no changes in blood pressure, and in others a slight 
drop in blood pressure was recorded. The magnitude of the dilatation was 
independent of the change in the blood pressure. The seventh nerve was 
cut close to the medulla. Stimulating the peripheral end gave a dilatation 
of the pial artery but no change in blood pressure. Stimulating the 
central end gave a drop in blood pressure of 18 per cent with no chang 
in the pial artery. Later in the experiment, the blood pressure was 
lowered 18 per cent, and this did not result in any change in the pial 
diameter. Moreover, in 14 per cent of Forbes and Wolff's! experi- 
ments, vasodilatation occurred after vagus stimulation without an 
accompanying fall in blood pressure. 

Still another possible explanation of the vasodilator effect is that 


respiratory changes also result from vagus stimulation. If this change 


14. Freeman, N. E., and Rosenblueth, A Am. J. Physiol. 98:454, 1932 
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results in lack of oxygen, with accumulation of carbon dioxide, it 
would cause dilatation of the cerebral vessels. Wolff and Lennox }® 
have carefully studied these chemical effects. A comparison of their 
records with ours shows that the dilatation due to excess of carbon 
dioxide is conspicuous, but comes on more slowly and lasts longer than 
the dilatation due to stimulation of the nerves. In our later and better 
experiments, the artery was seen to expand rapidly within five or ten 
seconds of the onset of the nerve stimulus, and equally quickly, after 
cessation of the stimulus the artery would rapidly contract to its original 
size. .\fter changes in the carbon dioxide content of the inspired air, 
there was a latent period of one or more minutes before the vessels 
reacted. Moreover, the same changes due to stimulating the seventh 
nerve were found to occur in animals under artificial respiration. 

It may be said in criticism that all the cranial nerves were not 
explored, since the fourth and sixth were not exposed and _ stimu- 
lated. ‘This is true, but the fact that cerebral vasodilatation from 
vagal stimulation stopped when the seventh nerve cut 
indicates that (for the arteries observed, at least) the dilator 
impulses passed along the facial nerve. The nerve from the carotid 
sinus may also carry vasodilator impulses. It could likewise be con- 
jectured that impulses entering the medulla might pass upward to cere- 
bral centers and thence directly to the cerebral vessels. This theory is 
so antagonistic to all we know of embryology and physiology that it 
hardly seems worth investigating. Moreover, the same argument applies 
here that was used for the fourth and sixth nerves—when the facial 
nerve is cut, the phenomenon is abolished. 

The question of how important this vasomotor control may be in 
normal cerebral function cannot be answered by these experiments. In 
the first place, all the animals were under an anesthetic which 
undoubtedly reduces the normal vasomotor effects. The amount of dila- 
tation observed seems relatively slight when expressed in terms of per- 
centage of artery diameter. Ii, however, this is translated into terms 
of blood flow,’® it will be found that a 22 per cent increase in the 
diameter of an artery means that the minute volume of blood becomes 
two and a half times as great as it was before dilatation took place. This 
is certainly of functional significance, and it is probable that in normal 
animals greater and more rapid changes take place than in the anes- 
thetized cats and monkeys 

15. Wolff, H. G., and Lennox, W. G.: Cerebral Circulation: XII. The Effect 
on Pial Vessels of Variations in the Oxygen and Carbon Dioxide Content of the 
Blood, Arch. Neurol. & Psychiat. 23:1097 (June) 1930. 


16. Cobb, S Am. J. M. Sc. 178:528, 1929. 
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CONCLUSIONS 

Nerve impulses may pass up either vagus nerve trunk to the medulla 
oblongata, leave the medulla along both facial nerves and travel as far 
as the geniculate gangliz, and thence along autonomic nerves to the cere- 
bral vessels. Here they cause vasodilatation. Thus, in the brain, as in 
other organs of the be uly, there is sympathetic vasoconstriction Op} osed 
by parasympathetic vasodilatation. The stimulation of one vagus nerve 
causes a bilateral cerebral vasodilatation, whereas the stimulation of:a 


cervical sympathetic nerve causes only an ipsolateral vasoconstriction. 


CEREBRAL VASODILATOR NERVES AND THEIR 
PATHWAY FROM THE MEDULLA 
OBLONGATA 


WITH OBSERVATIONS ON THE PIAL AND INTRACEREBRAI 
VASCULAR PLEXUS 


JERZY CHOROBSKI, M.D. 
AND 
WILDER PENFIELD, M.D. 


MONTREAL, CANADA 


\ crucial experiment in the laboratory of neurology ot the Boston 
City Hospital in which we cooperated with Cobb, Forbes and Finesinger 
indicated that the efferent pathway for vasodilatation of cerebral 
arteries would be found in the facial nerve. Returning to Montreal, 
we made a study? of the seventh cranial nerve and its connections, 
and found that there is a direct nerve bundle to the pericarotid 
plexus which leaves the facial nerve at the geniculate ganglion. Simul- 
taneous physiologic * experimentation, carried out independently by Cobb 
and Finesinger, led them to conclude also that the pathway must leave 
the facial at the geniculate, as described in their contribution to be found 
in this issue, page 1243 

Following previous work on the perivascular nerves of the brain 
(Penfield, 1931), we had found that complete sympathectomy did not 
markedly reduce the total number of perivascular nerve fibers. There- 
fore, having an excellent method of staining vascular nerves at hand, 
we had set ourselves the question, What other sources are there for 
these nerve fibers? The connection with the seventh nerve already 
mentioned proves now to be only a partial answer to this question, as 
will be described, but it seems best to present this together with certain 


physiologic and histologic studies without further elaboration. 


From the Department of Neurology and Neurosurgery of McGill University 
and the Royal Victoria Hospital 

Read at the Fifty-Eighth Annual Meeting of the American Neurological 
Association, Atlantic City, N. J., June 6, 1932. 


1. The role played by each author is as follows: The anatomic studies of th 


vasodilator tract were carried out by Chorobski and the histologic studies of the 
pial and intracerebral vascular nerves by Penfield. The physiologic experiments 
were a common undertaking 

2. The authors are mmitted to the use ot the terms “physiological i 
logic i ad natomical nstead of phys patl i 
but 11 dance with t editorial stvle of the ARCH s the w ds ive bet 
modifi stance to read “nl 
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REVIEW OF THE LITERATURE 

Nervus Facialis—In the lower vertebrates the facial nerve inner- 
vates the branchial musculature and thus has to do with respiratory 
movements. The gradual adaptation of these muscles to movements of 
facial expression in mammals has not altered their innervation. From 
an anatomic point of view, the central nuclei of the facial nerve proper 
and of the nervus intermedius of \Wrisberg are both situated in the 
visceral area of the medulla oblongata along with the nucleus of the 
vagus. Consequently, anatomists generally (Johnston, 1906; Streeter, 
1912; Wilder, 1923; Herrick, 1924; Ranson, 1931) have considered the 
facial nerve to be visceral. 

Secretory and vasodilator etterent pathways leave the medulla in 
the facial nerve to be distributed through two branches, the chorda 
tympani and the greater superficial petrosal nerve (fig. 1). The chorda 
tympani innervates the sublingual and submanillary salivary glands, 
the fibers being interrupted in their course to the gland tissue by a 
ganglion on the surface of each of these salivary glands (Bernard, 
1858; Langley, 1900). Thus, the nerve fibers each make connection 
with more than one ganglion cell ( Rhinehart, 1918). There is a second 
secretory innervation for these glands coming from the cervical sympa- 
thetic trunk, the secretion produced being of thicker consistency. 

A similar dual innervation exists for the blood vessels of the sub- 
lingual and submaxillary glands ( Bernard, 1858). The chorda tympani 
supplies vasodilator fibers to these vessels and the cervical sympathetic 
vasoconstrictor fibers. The mechanism of blood vessel changes and 
secretion will not be discussed here. The evidence at present seems to 
favor the view that the vasomotor and the secretory actions are not 
identical but are subserved by different nerve fibers (lfeidenhain, 1872; 
Barcroft, 1914; Bayliss, 1923; Stavraky, 1931). 

The chorda tympani sends vasodilator fibers also to the anterior 
two thirds of the tongue through the lingual nerve, the vasoconstrictors, 
on the other hand, reaching the tongue from the cervical sympathetic 
through the hypoglossal nerve. 

A second branch from the facial nerve, the greater superticial petrosal 
nerve, arises within the petrous portion of the temporal bone at the apex 
of the geniculate ganglion and passes out through the hiatus of Fallopius, 
running in a sulcus across the base of the middle cranial fossa to pass 
beneath the gasserian ganglion and along the side of the internal carotid 
artery to the vidian canal. 

Irom the pericarotid plexus it receives a sympathetic nerve, the deep 
petrosal. Together they form the vidian nerve, which ends in the 
sphenopalatine ganglion. This ganglion contains multipolar nerve cells 
about which preganglionic fibers terminate in end-nets. It is structurally, 


[| 
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therefore, an autonomic ganglion (Retzius, 1880; von Lenhossék, 
1894; Muller and Dahl, 1910; Carpenter, 1912; Rhinehart, 1918; 
Lassell and Fenton, 1928). 

Vasodilator fibers for the nasal mucous membrane leave the facial 
nerve in the greater superficial petrosal. These are preganglionic fibers, 
which synapse with nerve cells in the sphenopalatine ganglion (Tschalus- 
sow, 1913). Bher (1930) showed that in addition to this innervation 
there may be some additional vasodilators for the nasal cavity in the 
sympathetic system, which probably have their ganglionic cell stations 


in the superior cervical ganglion. But certainly vasoconstriction in tHe 


— 


MEOULLA 
OBLONGATA 


Fig. 1.—Diagram of the efferent nerve fibers of the seventh cranial nerve. / 
indicates the facial nerve; C.t., the chorda tympani; A, anastomosis of the greater 
superficial petrosal nerve with the internal carotid nerve; Il’, the vidian nerve; S, 
he sphenopalatine ganglion; J and 1’, secretory fibers for the lacrimal gland; 2 and 

, secretory and vasodilator fibers for the mucous membrane of the nasal cavity ; 
and 3’, secretory and vasodilator fibers for the mucous membrane of the soft 
palate; 4 and 4’, secretory and vasodilator fibers for the tongue; 5 and 5’, secretory 


and vasodilator fibers for the submaxillary and sublingual glands. 


nasal mucous membrane is produced by the activity of sympathetic nerve 
fibers which synapse in the superior sympathetic ganglion (Undritz, 
1930). 

The greater superficial petrosal nerve also carries secretory fibers 
from the seventh nerve to the ipsolateral lacrimal gland (Landolt, 1903), 
the pathway passing through the sphenopalatine ganglion to the lacrimal 
nerve. 
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In summary, the autonomic efferent fibers so far described in the 
facial nerve leave the brain stem with the roots of that nerve to be 
distributed peripherally bv two branches, the greater superficial petrosal 
and the chorda tympani nerves (fig. 1). 

In the chorda tympani, secretory fibers join the submaxillary, sub- 
lingual and certain accessory salivary glands of the tongue. The vaso- 
dilator fibers innervate the blood vessels of these glands and of the 
tongue. So far as they have been carefully studied, these fibers seem 
to be preganglionic, being interrupted by peripheral ganglia. 

Secretory fibers enter the greater superticial petrosal nerve to supply 
the lacrimal gland. Vasodilator and secretory fibers pass through this 
nerve to supply the mucous membrane of the nose, upper pharynx, soft 
palate, roof of the mouth and upper lip. It has been shown that the 
sphenopalatine ganglion interrupts the course of the vasodilator fibers, 
and that the fibers, before reaching this ganglion, may be considered 
preganglionic, and after the synapse, postganglionic. 

Vasodilatation in General—The nature of vasodilatation in general 
throughout the body is still a subject of discussion. Gaskell contended 
(1920) that dilatation of vessels in a muscle was due chiefly to the 
action of acid metabolites liberated by muscular action, although direct 
action was possible. Vasodilator fibers to the penis leave the spinal 
cord in the anterior roots of the second and third sacral nerves ( Gaskell, 
1887; Sherrington, 1892). It has been conclusively shown that both 
vasodilators and vasoconstrictors pass to the extremities through the 
peripheral nerves, and Bayliss (1901, 1902) showed that dilatation 
could be produced by peripheral stimulation of the posterior spinal 
roots. This so-called antidromic vascular dilatation takes place in the 
body dermatome innervated by the nerve in question. By analogy one 
might well expect that peripheral stimulation of the nervus intermedius 
of Wrisberg would produce vasodilatation, as this nerve may be con- 
sidered the posterior root for the seventh nerve with its ganglion, the 
geniculate, corresponding to the posterior root ganglion of the spinal 
nerve. 

Vasodilatation may, of course, be produced reflexly by afferent 
stimulation of many different nerves, but in particular of the depressor 
nerve. Afferent stimulation of this nerve in the neck produces vaso- 
dilatation in the mucous membrane of the nose. Stimulation of the 
vagodepressor trunk produces this effect just the same when the sympa 
thetic trunks have been cut (Martin and Mendelhall, 1915; Fofanow 
and Tschalussow, 1913). The afferent circuit enters the medulla 
oblongata, and apparently some portion of the reflex arc may be reached 
within the brain stem by stimulation of the area postrema on the floor 


of the fourth ventricle (Ranson and Billingsley, 1916). The efferent 


bin 
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limb of the are is, of course, within the facial nerve and its branch, the 
greater superficial petrosal. 

A ditferent mechanism seems to be involved in inflammatory vaso- 
dilatation. The flushing in this case is prevented only if the peri-, 
pheral postganglionic fibers are given time to degenerate (Bruce, 1913; 
Krogh, 1924; Speranskaja-Stepanowa, 1925). This type of vasodila- 
tation is evidently dependent only on an axon reflex, without the inter- 
position of the central nervous system. 


\ VASODILATOR NERVI BUNDLE TO THI PIAL ARTERIES 


In order to present our studies in chronological order, the experiment 
referred to in the introduction may be described somewhat in detail. 


On Novy. 28, 1930, a large male monkey (no. 106) was operated on in Montreal 
as follows: Under amytal anesthesia, the left supertor sympathetic ganglion was 
exposed, two large anastomosing branches between it and the trunk of the vagus 
were cut, the ganglion was excised, and the ascending carotid nerves were removed 
from the internal carotid artery. The left stellate ganglion was exposed. It was 
excised, together with all branches passing upward on the vertebral artery. The 
right stellate ganglion lay directly under the corresponding vertebral artery on the 
other side and sent a large “vertebral nerve” upward on the artery. It was excised 
with its branches 

This animal, with four others, was taken to the neurologic laboratory of the 
Boston City Hospital. On March 28, 1931, under dial anesthesia, the following 
experiment was performed with the help of Drs. Cobb, Finesinger, Forbes and Gage. 
\ Forbes window was placed in the left lateral aspect of the skull. Both vagus 
nerves were exposed so as to be accessible at a later time, and also the only 


remaining portion of the cervical sympathetic, the right cervical sympathetic trunk. 


The microscope was focused on a pial artery through the window, the microme- 
ter reading of which was 14. The reading of the diameter of the artery, taken 
every minute for ten minutes, did not change. Right superior sympathetic stimula- 


} 


tion caused the right pupil to dilate, but produced no change in the artery beneath 


the lett cortical window 


Stimulat {f the proximal branch of the left vagus for one minute caused 
pulsations in the pial artery to become more marked and the artery redder, and it 
dilated to a reading of 15, which it maintained for a little over ninety seconds. 
During stimulation there was spasm of the respiratory muscles. The stimulation 
Was repeated. The animal vomited and coughed, and the artery dilated. Artificial 
respiration was turned on to the tracheotomy tube to equalize respiration. 

The right vagus was then cut, and after control observations on the caliber of 
the artery, the proximal end was stimulated for sixty seconds There was con- 
Jugate deviation of the eves to the right and then down. The artery dilated from 
14.5 t 15.5 tor ninety seconds 

Upward (peripheral) stimulation of the right sympathetic trunk again was 
without effect except on the ipsolateral pupil and caused increased pulsation in the 
pial arteries beneath the left window. Stimulation of the left vagus for ninety 


seconds then produced conjugate deviation to the left and dilatation of the artery 
Irom 14 to 15, which continued for eight minutes betore returning to 14 
The head was then removed from the clamp, and a suboccipital craniotomy was 


carried out so as to expose the cranial nerves within the posterior fossa. The head 
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was replaced and the microscope focused on another artery, the micrometer reading 
of which was 11. (The constant is 14, which means that the artery was 154 
microns in diameter.) Handling the ninth and tenth cranial nerves caused dilata- 
tion to 12.5, which returned to 12. Stimulation of the ninth and tenth nerves within 
the skull for less than one minute (there was some escape to the eleventh as indi- 
cated by movement of the shoulder) produced dilatation to 13.5, returning to 12 in 
two minutes. 


Handling of the seventh and eighth nerves caused moderate dilatation. Stimula- 
tion of the seventh nerve with small currents gave no change in the vessels. Increase 
in strength produced enlargement from 12 to 13.5. This was repeated. Stimulation 
of the fifth nerve caused no change in the vessels. 

Stimulation was then carried out on the cranial nerves of the heterolateral side 
without cutting them. Stimulation of the ninth and tenth pair gave dilatation; 
stimulation of the fifth, seventh and eighth gave nothing 

The skull window was then removed and placed in the skull at a corresponding 
point over the right hemisphere. It was now six hours after the window had first 
been inserted on the left; the blood flow in the arteries was visibly slower. Stimu- 
lation of the right sympathetic nerve gave no result, owing possibly to the long 
exposure ot the nerve. 


Stimulation of the right facial nerve now caused arterial dilatation from 12.5 
to 13. Afferent stimulation of the right vagus caused enlargement from 12 to 12.5. 


Two further stimulations of the facial nerve were without result, and the circulation 
of the animal finally came to a stop. 


Conclusions —Afferent stimulation of either ipsolateral or hetero- 
lateral vagus in a monkey produces dilatation of the pial arteries. The 
complete removal of all sympathetic contribution to the vessels of the 
left cerebral hemisphere four months before must have allowed the 
postganglionic sympathetic neurons to degenerate. Consequently, this 
dilator mechanism functions without the aid of the vagosympathetic 
anastomoses. 

Efferent stimulation of the facial nerve produces ispsolateral, but 
probably not heterolateral, dilatation of the pial arteries. 

Anatomy.—Because of the suggestion contained in the foregoing 
experiment, that an efferent vasodilator pathway runs through the facial 
nerve, we set ourselves the task of finding the connections of this path- 
way by anatomic study. Efferent fibers will be described first, as they 
form the primary subject of this investigation. Certain desultory 
observations on afferent fibers will be added also. 

Efferent Tract: The technic used follows. 

A large number of Macacus rhesus monkeys, two Cebus monkeys and a Cat 
embryo were used for the purpose. The animals were anesthetized and the carotids 
perfused with Ringer's solution followed by 10 per cent neutral or 20 per cent acid 
commercial formaldehyde. A binocular dissecting microscope was used to follow 
nerve bundles. After dissection, the nerve plexuses were placed between two blocks 
of liver or of a spinal cord, and serial sections were cut with the freezing micro- 
tome. Appropriate stains were then carried out. The methods most used were 


hematoxylin and eosin, iron hematoxylin of Loyez, Marchi’s osmic acid, Herx- 


heimer’s scarlet red and Bielschowsky’s or Gross-Bielschowsky’s silver methods. 
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fhe main anatomic characteristics of the facial nerve in monkeys 
(fig. 2) are the same as those in man (fig. 1). The nerve leaves the 
brain stem in company with the nervus intermedius and acusticus and 
enters the auditory canal, giving off two anastomosing branches to the 
acoustic nerve. In its course through the fallopian aqueduct, the facial 
nerve makes a sharp bend, the genu, and at this point lies the geniculate 
ganglion. This ganglion is chiefly an appendage of the nervus inter- 
medius, although it is closely united at its base to the so-called motor 


portion of the paired nerves, the facial portion. 


Fig. 2.—Actual dissection of nerves from a Macacus rhesus monkey, the bone 


and tissue being removed so as to leave the nerves intact with their connections. 
SCG indicates the superior cervical sympathetic ganglion; C, the internal carotid 
removed from the artery; G, the geniculate ganglion; P, the greater superficial 
petrosal; 1, anastomosis; |”, the vidian nerve; S, the sphenopalatine ganglion; Ct., 


the chorda tympani 


[he greater superficial petrosal nerye arises from the apex of the 
geniculate ganglion and passes anteromesially through the hiatus of 
the fallopian canal, across the floor of the temporal fossa beneath the 
gasserian ganglion to the lateral aspect of the internal carotid, just after 
the emergence of this artery from the petrous portion of the temporal 
hone. Here it is joined by the lateral ramus of the internal carotid 


nerve (the deep petrosal nerve) and forms with it the vidian nerve 
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(fig. 1 1°), which passes through the canal of that name to enter the 
sphenopalatine ganglion. 

An analysis of the relationship of the greater superficial petrosal to 
the internal carotid nerve is of primary importance to the purpose of 
our investigation. There is often a transverse branch joining the two 
nerves before they unite. The lateral ramus of the internal carotid 
nerve forms the mesial portion of the anastomosis (fig. 1 4). It is 
made up almost entirely of unmyelinated and small myelinated nerve 
fibers. The greater superficial petrosal nerve, on the other hand, in 


addition to fibers of this description, contains also some large and 


Fig. 3.—Junction of the internal carotid nerve (C) and the greater superficial 
petrosal nerve (P) to form the vidian nerve (/]°) in a Macacus rhesus monkey. 
The direct tract (7) connects the two nerves. Gross-Bielschowsky stain; & 115. 


medium myelinated fibers. These large fibers may be traced with ease. 
Most of them pass on into the vidian nerve. Some, however, enter 
the carotid nerve and pass both centrad and peripherad 1n it. 

The small myelinated and tinmyelinated fibers of the greater super- 
ficial petrosal are not traced as easily. Some of them certainly continue 
into the vidian and others can be seen to enter the internal carotid por- 
tion of the anastomosis, especially at its center. From here their further 
course cannot be traced. 

The fibers of the internal carotid, on the other hand, pass in part 


into the vidian, where they are eventually lost sight of. In part they 


af 
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leave the anatomosis and continue on the carotid artery. But there is 
a third portion of these small myelinated and unmyelinated nerves 


which passes across transversely and enters the proximal portion of the 


greater superficial petrosal nerve (fig. 3). The bundle may be traced 
a little way within the nerve. It then is dispersed. 


This bundle of small nerve fibers, from its position and direction, 
must form a direct connection between the pericarotid plexus and the 
greater superficial petrosal. It might well contain both efferent and 
afferent fibers. 


Fig. 4.—Microscopic ganglion on the tract of nerve fibers from the greater 
superficial petrosal nerve to the internal carotid nerve of a Macacus rhesus monkey. 

indicates a ganglion; /’, the greater superficial petrosal nerve; C, the internal 
carotid nerve Lovez stain: * 110 


(in the course of this bundle there is, as a rule, a small ganglion 
made up of from a few to twenty-eight ganglion cells (fig. 4). There 
is usually a somewhat smaller aggregation of ganglion cells at the point 
of exit of the vidian nerve from the anastomosis (fig. 5). There are 
ganglion cells scattered in twos and threes, or singly, through the anasto- 
mosis. ‘These nerve cells resemble those which are often found scattered 
along on the internal carotid-artery in its intracranial course, and still 
more often in the course of the greater superficial petrosal (fig. 6) and 
vidian nerves 
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Certain connections are accepted: The deep petrosal or internal 
carotid nerve carries a sympathetic supply into the sphenopalatine 
ganglion (Winslow, 1749). The greater superficial petrosal nerve is 
the pathway for sensory impulses, which pass in turn through the 
sphenopalatine ganglion and the geniculate ganglion. This nerve carries 
vasodilator and secretory fibers from the facial to the sphenopalatine 
ganglion. 

It remained to be proved whether the pericarotid plexus was con 


nected with the facial nerve by either efferent or afferent fibers. 


Fig. 5.—Microscopic ganglion at the exit of the vidian nerve from the anastom 
sis of the greater superficial petrosal nerve with the internal carotid 
Macacus rhesus monkey. C indicates the internal carotid nerve; |”, the vidiat 


nerve; G, a ganglion. Gross-Bielschowsky stain; * 57 


Connection between the carotid and the greater superticial petrosal was 
suggested very early by Pieschel (1844) in the horse and by -\rnold 
(1851) in the lamb. .\rnold, in fact, stated that he could, on occasion, 
trace a grayish-red bundle from the internal carotid artery backward, 
closely applied to the greater superticial petrosal and into the genu of 
the facial nerve. This rather astonishing feat has apparently not been 
repeated, for although Henle (1868) and Rauber and Kopsch (1909) 
mentioned anastomosis between the internal carotid and the facial nerve. 


it is not described bv recent anatomists The belief Was | Penzo, 1893: 
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yon Lenhossék, 1894) that this connection carried sympathetic fibers 


backward into the facial nerve along this tract. 


Our Own Studies Eighteen specimens of the geniculate region of the facial 


nerve were studied. In two specimens, one from a Macacus rhesus monkey and 


from a Cebus monkey, the sections fortunately demonstrated the elements of 


one 


the origin of the greater superficial petrosal nerve clearly. 


In the first specimen one can see that the nervus intermedius, which lies medial 


to the motor portion of the facial nerve, is actually composed of two bundles, a 


larger and a smaller. The larger bundle accompanies the motor portion of the 


seventh nerve closely into the genu, where it turns forward and, spreading out like 


Gang! ells in the greater superficial petrosal nerve of a Macacus 
esus ( sta 475 
i enters the ed ine e geniculate ganel \pparentl one of the 
fibers of this bundle passes into the greater superficial petrosal nerve directly. 
On reaching the ge the smaller and more medial of the two bundles turns 
entirely separate t1 tl irger bundle, enters the greater superficial petrosal 
erve without interrupt o. 7 There are no nerve cells on the fibers of this 
dle, and it can be stated that the majority, at least, of its fibers have no con- 
ection with the cells of the geniculate ganglion \ direct tract (fig. 8) from the 
cial nerve and the intermedius t the greater super he ial petrosal nerve has als 
been described by other workers Penz 1893: von Lenhossék, 1894: Weigner, 


1903; Ramon y Cajal, 1911, and Rhinehart, 1918) 


Morphologically, this direct bundle is composed of unmyelinated and myelinated 
erve fibers of the same diameter as the fibers in the larger bundle of the inter- 
medi though the arrangement of fibers is less compact. The diameter of the 

i irgest mvelinates erve fibers of the direct bundle is much smaller than that of 


| 
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Fig. 7.—Direct nerve fiber tract (72) from the seventh cranial nerve to the 
greater superficial petrosal nerve in a Macacus rhesus monkey Fr indicates the 
tacial nerve; G, the geniculate ganglion; 7), the tract of nerve fibers entering the 
geniculate ganglion; 7, the: greater superficial petrosal nerve. Hematoxylin and 
eosin stain; 42. 


Fig. 8.—Direct tract (a) 


from the facial nerve (.4) to the greater superficial 


indicates the geniculate ganglion: /), 


petre sal nerve. (C ) RB ganglion cells, axis 
cylinders of which pass into: the peripheral portion of the facial nerve; / 


, ganglion 
cells, axis cylinders of which 


pass into the greater superficial petrosal 
gi’s method, after Cajal (1911). 


nerve. 
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the largest fibers in the motor portion of the facial nerve or the largest myelinated 
fibers of the greater superficial petrosal nerve. 

In the Cebus monkeys, the fibers of the central portion of the facial nerve and of 
the nervus intermedius are intermingled so that the two portions cannot be differ- 
entiated as in Macacus monkeys. Nevertheless, it could be seen in the Cebus mon- 
key that at the genu a number of small nerve fibers emerge and run mesially and 
forward to enter directly into the greater superficial petrosal nerve (fig. 9). It so 
happened that in some of the sections which showed the direct tract best the cells 
of the geniculate ganglion were absent altogether, because of the fact that they lay 
in a different plane. 

In serial sections which we made of the cat embryo, direct fibers could be seen 
streaming through between the cells of the geniculate ganglion. These direct fibers 
could be traced from the root of the facial nerve. 


Fig. 9—Direct nerve fiber tract (7) from the seventh cranial nerve (/*) to the 


greater superficial petrosal nerve (2?) of a Cebus monkey. G indicates the genicu- 


late ganglion. Gross-Bielschowsky stain; 77. 


Our initial morphologic studies, therefore, showed a direct tract of 
nerve fibers, made up of unmyelinated and myelinated nerves, which 
connects the facial and greater superficial petrosal nerves. Further, 
there is a tract or bundle of similar nerve fibers which connects the 
greater superficial petrosal nerve with the pericarotid plexus. On this 
latter tract are to be found ganglion cells. 

Experimentally, Vulpian (1878) showed that the section of the 
central portion of the facial nerve produced degeneration into the 
greater superficial petrosal nerve. In the reverse direction, Yagita 


(1914) showed that after section of the vidian nerve not all of the 
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degeneration stopped at the geniculate ganglion. Some retrograde 
degeneration was found in nerve cells of the medulla. 

To check these observations, the following experiments were car- 
ried out: 


In fourteen monkeys the facial nerve was cut. After a suitable length of time, 


the greater superficial petrosal and its connections with the internal carotid and 


vidian nerves were studied. 

The nerve was cut (along with the eighth) within the posterior cranial fossa. 
Four animals were eliminated as unsatisfactory for one reason or another, which 
left ten for study. These were killed from ten to thirty days after the operation. 

Of these ten animals, satisfactory stains of degenerating myelin were obtained 
in three. The specimen of ten and of eleven days showed a moderate amount of 
degeneration, while the specimen of thirty days showed much more complete degen- 
eration. Degeneration is found to leave the facial nerve at the genu and to pass 
directly into the greater superficial petrosal nerve, the vidian nerve and the spheno- 


palatine ganglion. No degeneration could be tollowed over into the anastomosis 


on the internal carotid or into the pericarotid plexus 


Why did not the remaining seven cases show degeneration? In 
answer, one may point out that the nerves are small and the sections 
necessarily few, especially as several different methods were carried 
out for nerve fibers as well as for myelin. In fact, the three monkeys 
which showed positive results were the animals from which the sec- 
tions were obtained in a satisfactory manner. These positive results 
were controlled by satisfactory negative results from nerves, not oper- 
ated on, from the opposite side. 

The failure to find degeneration in the internal carotid nerves may, 
of course, be due to technical inadequacy. But it seems to us more 
likely that the pathway to the carotid artery is interrupted in the small 
ganglia and in the scattered nerve cells which we have described in 
connection with the anastomosis. ©mn the basis of analogy one might 
expect these internal carotid ganglia to provide postganglionic neurons 
at this point, as vasodilator fibers to other parts are interrrupted in the 
sphenopalatine ganglion probably and in the ganglia on the sublingual 
and submaxillary glands. These numerous nerve cells, grouped often in 
microscopic ganglia which might be called the internal carotid ganglia, 
provide the only large aggregate of ganglion cells in the course of these 
fibers. They could, then, easily assume this role. Further investigation 
of this point is desirable, however. 

From an anatomic point of view, it seems fair to say that direct 
efferent nervous connection exists between the medulla oblongata and 
the carotid artery, and -degeneration experiments as far as they go 
bear this demonstration out. 

\fferent Fibers: The histologic structure of the internal carotid 


nerve, in monkeys, differs strikingly from that of the greater superficial 
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petrosal nerve. .\part from the unmyelinated and small myelinated 
nerve fibers, analogous to those found in the internal carotid nerve, 
the greater superficial petrosal nerve contains great numbers of large 
myelinated nerve fibers measuring about 10 microns in diameter. The 
majority of these large nerve fibers continue their course into the vidian 
nerve, and further through the sphenopalatine ganglion into some of its 
branches. Some of them, however, can be traced directly into the 
internal carotid nerve through the anastomosis already described. In 
the internal carotid plexus these fibers seem to pass both upward and 


downward on the artery (fig. 10). 


Fig. 10.—Large nerve fibers (7) passing from the greater superficial petrosal 
nerve (/?) to the internal carotid nerve (C) of a Macacus rhesus monkey. Gross- 


Bielschowsky stain; & 682 


lhe fact, then, of the presence of these large myelinated nerve 
fibers in the internal carotid nerve (reported also by Ranson and Bill- 
ingsley, 1918) raises the question as to their morphologic and functional 
significance. In order to determine this problem, we performed a num- 
ber of experimental sections of the nerves under consideration, with 
the following results : 

The majority of the small myelinated nerve fibers composing the 
internal carotid nerve arise from the superior cervical sympathetic 
ganglion. Their course can be followed into the vidian nerve as well 
as into the greater superficial petrosal nerves. In a central direction we 


have not studied them bevond the geniculate ganglion. 
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The large myelinated nerve fibers of the greater superficial petrosal 
nerve do not degenerate after removal of the superior cervical sympa- 
thetic ganglion. In only one of the five experiments was there a slight 
suggestion of degeneration of these large myelinated nerve fibers. After 
section of the facial nerve and nervus intermedius proximal to the 
geniculate ganglion, there was degeneration of few, if any, of these 
large myelinated fibers in the greater superficial petrosal. The removal 
of the sphenopalatine ganglion, done in one dog, was likewise without 
effect on these fibers, which is in conformity with the work of Prevost 
(1868). The large nerve fibers of the greater superficial petrosal do 
degenerate, on the other hand, when the greater superficial petrosal 
nerve is cut in the middle cerebral fossa, viz., distal to the geniculate 
ganglion. 

The geniculate ganglion is now generally considered to be homolo- 
gous to the cerebrospinal sensory ganglia. It would, therefore, follow, 
that these large myelinated fibers are cerebrospinal in nature and 
afferent in function. Yagita’s (1914) observation that, after the vidian 
nerve is cut, some of the nerve cells in the geniculate ganglion degen- 
erate points in the same direction. The suggestion, then, that the 
morphologically similar large myelinated nerve fibers passing from the 
greater superficial petrosal nerve into the internal carotid nerve repre- 
sent cerebrospinal, afferent nerve fibers from the latter, becomes 
obvious.* 

Unfortunately, we have not been able to follow these degenerating 
fibers in our sections through the anastomosis and on to the carotid 
artery. It seems likely that further efforts might well sucgeed, although 
the technical difficulties are great. It was observed that, after removal 
of the superior cervical sympathetic ganglion, large myelinated nerve 
fibers were found intact in the internal carotid nerve, while the small 
myelinated nerve fibers in this nerve were degenerated. 

Moreover, it has been found that the section of the greater super- 
ficial petrosal nerve, in addition to the removal of the superior cervical 
sympathetic ganglion, produced complete degeneration of the nerve 
fibers in the internal carotid nerve. .\ few degenerating large mye- 


linated nerve fibers were found in the satisfactory sections (fig. 12). 


~ 


3. In one of our animals in which, in addition to an incomplete removal of the 
superior cervical sympathetic ganglion, the greater superficial petrosal nerve has 
been cut, distal to the geniculate ganglion, study of the sections stained with silver 
revealed the presence of bundles of nerve fibers passing from the greater superficial 
petrosal nerve into the dura mater. Some of the nerve fibers composing these 


bundles were degenerated. The afferent innervation of the dura mater by peripheral 
processes of nerve cells of the geniculate ganglion would thus represent a further 
widening of its sensory function (see 8 in fig. 11). See also W. Krause, as quoted 
by Henle and von Lenhossék. 


j 
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Finally, although the evidence is not complete, it may be suggested 
that the large myelinated fibers on the internal carotid artery are afferent 
in function and pass through the greater superficial petrosal nerve to 
their own ganglion cells in the geniculate ganglion. These fibers would, 
therefore, correspond to other atferent fibers the cell station of which 
is in the geniculate ganglion (fig. 11). Moreover, such senscry inner- 
vation of cerebral vessels would be in conformity with the general 


conception of sensory innervation of blood vessels elsewhere. 


Fig. 11—Dhiagram of afferent tracts, the ganglion cells of which are in the 


geniculate ganglion (3). J indicates the tractus solitarius; 2, the nervus inter- 
medius; 4, taste and other afferent nerve fibers from the chorda tympani; 5, deep 
sensibility from the face ; 


4, cutaneous sensibility from the auricular zone of Ramsay 
Hunt: 7, the 


greater superficial petrosal nerve; 8, afferent nerve fibers from the 
dura mater; 9, afferent nerve fibers from the internal carotid artery; 10, afferent 
nerve fibers from the sphenopalatine ganglion distribution. 


Physiology —-With the intention of studying the function of the 


nerve bundle, previously deseribed, which connects the facial nerve with 
the internal carotid through the greater superficial petrosal nerve, the 
following experiments have been carried out. 


\ll experiments were carried out on Macacus rhesus monkeys with the excep- 


tion of two, in which cats were used. Anesthesia was obtained by the intraperi- 


toneal injection of dial-Ciba, about 0.4 cc. per kilogram of body weight being used. 


Care was taken to reduce the dose as much as the animal’s comfort would allow. 
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The technic of inserting a window in the skull for microscopic study of the 
vessels was that employed by Forbes (1928), and for the apparatus used we are 
indebted to Dr. Forbes, who presented us with an instrument ‘set. The animal's 
head was held in position by a holder devised in our laboratory by Dr. Lyle Gage 
This apparatus makes it possible to place the head in any position and to hold it 
there firmly by means of four pins, each of which impinges on the skull 

The microscope employed was equipped with 10x apochromatic objective and 
a K 10x ocular equipped with an eyepiece micrometer 0.5 mm. in length, subdivided 
fifty times. Thus the measurement of the vessels in question could be read in 
microns by multiplying the micrometer reading by a constant of 15. The source 


Fig. 12.—Degeneration of small, medium and large myelinated nerve fibers 1 


the internal carotid nerve of a Macacus rhesus monkey. Herxheimer’s stain; 500 


of light was a Zeiss carbon arc lamp. Small platinum electrodes were used tor 
stimulation of the nerves, with an induction coil attached to two dry cells. Bipolar 
stimulation was more frequeutly employed than unipolar 

\ typical experiment with positive results is the tollowing \ monkey (nx 
4510), weighing 3.6 Ke., was given 1.6 cc. of dial-Ciba at the onset \ window 
was placed in the skull over the left parietal lobe, the dura being cut away and the 
surface of the pia irrigated beneath the window with Ringer's solutiot 

Suboccipital cramotomy was carried out to « Pose the facial nerve in the pos 
terior fossa. A left temporal craniotomy was then carried out so as to expose the 
| 


course of the greater superficial petrosal nerve as it crossed the floor of the middle 


cramal tossa 
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Stimulation of the facial nerve was made twice for twenty seconds. In artery 1 
(9) microns in diameter), no change was seen. Stimulation, when repeated on 
artery 2 (75 microns), resulted in a possible dilatation, too small, however, to be 
sure of. Stimulation of artery 3 (90 microns) for twenty seconds caused dilatation ; 
the micrometer reading increased from 6 to 6.75. This was repeated three times 
with slight dilatation. Two further stimulations then produced no change. 

The facial nerve was then sectioned close to the bulb, and the electrode was 
placed on the seventh and eighth nerves at their entrance into the internal auditory 
meatus. The same artery was observed, but at a somewhat different position. Each 
stimulation gave movement of the ipsolateral side of the face and a dilatation of 
the artery from a reading of 7 up to 8 on the micrometer, or at times from 7 to 
7.5. The dilatation was usually maximum from fifteen to thirty seconds after the 
onset of stimulation, and came back to the initial diameter after from thirty to 
ninety seconds. Sponging of the nerves in the meatus (three occasions) produced 
an equally great dilatation. 

The greater superficial petrosal nerve was then sectioned in its course across 
the middle fossa. After this, strong unipolar stimulation of the facial nerve pro- 
duced no change in the vessel, although the facial muscles of the same side con- 
tracted as usual. 

Stimulation of the peripheral portion of the greater superficial petrosal extra- 
durally for thirty seconds gave an increase in the arterial reading from 7 to 8 
This was repeated five times, with consistently the same result. As the anesthesia 
had become light, the animal struggled with each stimulus. The posterior root of 
the trigeminal nerve was touched; struggling resulted, but there was no change in 
the artery. This posterior root was then divided, after which stimulation of the 
greater superficial petrosal was done without struggling, but arterial dilatation took 
place as before. Tears had streamed from the eye on the side of the stimulation ; 
there were none from that on the other side. 

Two hours later, the stimulations were repeated with the same result; stimula- 
tion of the greater superficial petrosal nerve produced vasodilatation, and stimula- 


tion of the seventh nerve produced only facial movements. 


Conclusion. Stimulation of the facial nerve produces dilatation of 
certain pial arteries. Section of the greater superficial petrosal nerve 
puts an end to this reaction. Stimulation of the peripheral portion of 
the divided greater superficial petrosal produces energetic dilatation of 
the same artery. 

Response of the facial muscles to stimulation of the seventh nerve 
is prompt and ceases instantly following cessation of stimulation, while 
the associated arterial dilatation lags behind the onset of stimulation 


and continues for a short time after its cessation. 


\ second experiment (monkey no. 4543) was carried out in exactly the same 
anner as the preceding one. The results were the same. Dilatation of certain 
not all) arteries resulted from stimulation of the peripheral facial nerve, associated 

With movements of the face, salivation and production of tears. Section of the 
greater superficial petrosal stopped all effect from facial stimulation, and stimulation 
of the peripheral end of the former nerve caused dilatation of the cerebral arteries 
ind the formation of tears 


The other similar experiments gave results comparable to those just described 


is far as thev go [Two control operations were carried out on cats. one with 
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negative results; the other verified the findings of Forbes and Wolff (1928) : j. ¢ 


stimulation of the cervical sympathetic chain peripherally produced constriction of 
the pial arteries on the same side. Afferent stimulation of the trunk of the vagus 
produced both ipsolateral and heterolateral arterial dilatation. 

But there are many negative findings, due no doubt to technical difficulties, such 
as exposure of the facial and greater superficial petrosal nerves in their bony canals 
without injury of the nerve. The magnitude of the procedure also presented diffi- 
culties, each experiment lasting all day and sometimes on into the night. As the 
cranial cavity was usually opened in three places, the brain sometimes fell away 
from the window, making observation difficult or impossible. 

In two monkeys the greater superficial petrosal nerve was exposed in the middle 
cranial fossa by removal of the temporal muscle, zygomatic process and temporal 
bone. In three monkeys the facial nerve and its branches were exposed by removal 


of the surrounding mastoid. 


The results of these additional experiments were that in four ani- 
mals, in which the greater superficial petrosal was stimulated, there 
was more or less convincing evidence of pial arterial dilatation in three 
cases. It was observed on several occasions that after section of the 
seventh nerve there was a tendency for the observed artery to vary 
spontaneously both in diameter and in outline. These changes seemed 


to be greater than might be expected from the fatigue of the preparation 


THE PERIVASCULAR NERVES OF THE PIAL AND INTRA 
CEREBRAL VESSELS 

The existence of vascular nerves of the pial vessels was long denied, 
but they were seen by a few earlier workers (von Wolliker, 1893; Gul- 
land, 1898; Huber, 1899) and were completely described by Stohr 
( Hassin, 1930). Nerves on the blood vessels in the medulla oblongata 
were described by Clarke (1929), and throughout the central nervous 
system by Penfield (1931). 

This intracerebral perivascular plexus resembles that of the pial 
vessels (fig. 13), except that large bundles of nerves are found only in 
the pia. On intracerebral vessels there may be as many as from eight 


to a dozen fibers in company, but not more. Within the brain the peri- 


vascular nerves are small in caliber. There are many fine fibers, 
a fraction of a micron in diameter, and fewer larger fibers, about 2.5 
microns in diameter. Thick and thin fibers on the pial vessels were 


described by Huber, who supposed the former to be always myelinated. 

Within the brain the perivascular nerves are probably not mye- 
linated. Our silver stain sometimes demonstrates a myelin sheath on 
the pial vessels, but never, so far, have we been sure of a myelin sheath 
on the intracerebral vascular nerves. -\ myelinated fiber within the 
pia has been found to lose its sheath as it continued downward on an 


intracerebral vessel (figs. 8 and 9 of Penfield, 1932) 
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In the anatomic study of the greater superficial petrosal nerve we 
have already traced the course of some of the nerve fiber elements by 
their size and sheaths, finding that the fibers of the internal carotid 
nerve are small and unmyelinated for the most part, although the 
myelinated fibers are also numerous but small. In the greater super- 
ficial petrosal nerve are many large myelinated fibers, which are thought 


to be atterent. 


Fig. 13—Myelinated nerve plexus on the basilar artery of a Macacus rhesus 


\s the method we have used is a modification of the Gross- 
Bielschowsky silver technic.’ we can study only the nerve fiber itself, 


although the sheath Of Schwann is often indicated 


4. The technic involves dissecting 


tissue with fine instruments and a dissecting microscope 


arried through the staining solutions, 

is usually almost transparent so that the nerves can be followed about it with ease. 
For the procedure, see Penfield, W \ Technique for Demonstrating the Peri- 
vascular Nerves of the Pia Mater and Central Nervous Svstem, Am. J. Path., to 


the vessels from the substance of the nerve 
The whole vessel is then 


and because of the selectivity of the stain 
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The fact that large adventitial nerve endings, resembline Meissner’s 
corpuscles (fig. 14), are found only on the pial vessels where they are 
appendages of large nerve fibers would indicate that afferent fibers are 
present only on the pial vessels. The only nerve endings we have so 
far encountered on the intracerebral vessels are very small structures 
shaped like a bunch of grapes and situated on or in the muscularis 
These seem to be motor end-plates. There are, however, occasional 
coils of fibers that may also be considered end-organs of some sort 

\n attempt was made to discover the origin of the intracerebral 
perivascular nerves on the basts of the separation of large and smal! 


fibers, but it was soon found that a thick fiber might give origin to a 


Fig. 14—Nerve ending resembling Meissner’s corpuscle on the basil 


a Mac acus rhesus monke \ ( ajal’s reduc d silve r mie tl ( d; x 401 
fine collateral branch (fig. 15). Indeed, the enormous number of col 
lateral branches in T or Y shapes indicates that each parent ganglhior 


cell may distribute its influence over a large territory, including many 
essels 

We have seen no suggestion of the formation of a svnevtium or 
true net. That is. we have never seen a branch join itself or rejom 
the parent fiber 

The innervation is seen to accompany arteries as small as 40 microns 
when flattened under the cover slip (but not smaller), which would meat 
a diameter of perhaps 25 or 30 microns when round. If the cerebral 


if 


capillaries have a diameter of about 5 microns (lfeifer, 1928), 


readily seen that there is a considerable body of dwindling arterial tube 


1 


not accounted for. The arteries branch and rebranch after plunging 


P| 
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into the cerebral tissue and carry their nerve fibers with them like the 
tendrils of a vine, but no fibrils have been seen to go onto very small 
arteries. 

This might be due to defects of the technic, but if these fibers have 
to do with the control of blood supply to areas of the brain, no further 
extension is necessary. There could be little effect from constriction 
or dilatation of smaller vessels than these, because of the enormous 
complexity of their branches and their widespread anastomoses with 
contiguous vessels. Wolff and Forbes (1928) found that pial vessels 


of from 110 to 340 microns best showed the constrictor action of 


Fig. 15.—Large nerve fibers of a Macacus rhesus monkey giving rise to small 


collateral branches on the intracerebral vessels. Modified Gross-Bielschowsky 


method ; 1 875; B, & 1,200 


sympathetic stimulation, and we have observed vasomotor control only 
in pial arteries of YO microns or more, although no careful study has 
been made of smaller arteries. 

If the large pial arteries which carry nerve trunks intended for 
other vessels are left out of consideration, the nerve plexus present on 
the pial arteries of from 100 to 300 microns in diameter is much the 
same as the nerve plexus which accompanies these same arteries after 


they plunge at right angles into the brain, except that the myelinated 


fibers decrease or disappear and the pial sensory endings disappear from 


the 


intracerebral portion of the vessels 


| 
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It is, of course, impossible to observe the intracerebral arteries 
directly during life, but it would seem that because of their innervation 
they, like their pial parents, are capable of active response to vasomotor 
stimulation. 

Effect of Sympathetic and Parasyiipathetic Nerve Section on the 
Vascular Plexus.—TVhe sympathetic supply of the brain was removed 
first by excising the superior sympathetic ganglion and all nerve fibers 
from the internal carotid artery, and second, by removal of the stellate 
ganglion and all ganglia and fibers on the vertebral artery. \Ve were 
greatly helped in the preparation and study of some of these animals 
by our colleague, Dr. Joseph Evans. 


In a Macacus rhesus monkey, complete right-sided cerebral sympathectomy one 
hundred and seven days before autopsy resulted in our finding no nerve fibers on 


the common carotid, but the pial vessels of the right cerebral hemisphere presented 
normal perivascular nerves not differing from those of the opposite side. Nerves 
were plentiful on the right internal carotid in its intracranial portion and also on 
the middle and anterior cerebral arteries. 

Fifty-three days after complete right sympathectomy in a Macacus rhesus 
monkey, the nerves were normal on pial and intracerebral vessels. Thirty-four 
days after the same operation on a cat, the perivascular nerves of the pial vessels 
appeared unaltered. Five days after complete removal of all sympathetic fibers to 
the cerebral vessels on both sides in another monkey, the pial vessels presented for 
the most part normal nerves, although there were irregular swellings on some 
nerve fibers. Ten days after right and left superior cervical sympathectomy, there 
were normal myelinated nerve fibers as well as unmyelinated ones on the anterior 
cerebral and large pial vessels, as shown by Weigert-Pal stains as well as by silver 


stains. Some questionable degeneration was present on the perivascular nerves of 


the left middle cerebral artery. In another experiment, eight days after complete 
right cervical sympathectomy of a Macacus rhesus monkey, only normal perivascu- 
lar nerves could be found 

In five monkeys the superior cervical sympathetic ganglion and the greater 
superficial petrosal on the same side were removed. The time between operation 
and autopsy varied from fifty-one to four days. The silver staining, which was 
quite successful on both the pial and the intracerebral vessels, showed altogether 
normal perivascular nerves in three cases (figs. 16, 17 and 18). Of the other two, 
one showed degenerating large fibers on the pial vessels of the same side twelve 
days after sympathectomy and four days after section of the greater superficial 


petrosal nerve (fig. 19). The other case, forty-three and thirty-seven days after 
operation, showed both intracerebral and pial vessels with degenerating fibers on 
them. The degenerations were judged by silver stains only. 
In two monkeys the seventh nerve was cut. In one case the vascular nerves | 
appeared normal after thirty-two days. In the other, after eleven days, there were 
degenerating fibers on the pial vessels of the same side, and these abnormal fibers 
were all large ones like the degenerating fibers present in the greater superficial | 
petrosal nerve. 


These observations might be considered confusing. It must be 


remembered that the silver is capable of showing degeneration only if 


the fibers happen to be caught in the process of disintegration. But if 


CHOROBSKI-PENFIELD—CEREBRAL |VASODILATOR NERVES 1281 


fig. 16.—Intracerebral vascular nerves of a Macacus rhesus monkey fifty-one 
days aiter excision of the right superior sympathetic ganglion and forty-four days 
after section of the right greater superficial petrosal nerve. .4 shows the side of 
section ; 780. B shows the opposite side; * 444. Modified Gross-Bielschowsky 
stain 


at 


hig. 17.—Perivascular nerve, right basal ganglion, twenty-seven days after exci- 
sion of the right superior sympathetic ganglion and nineteen days after section of 
the greater superficial petrosal nerve of a Macacus rhesus monkey. Modified 
Gross-Bielschowsky stain; & 444 
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the silver shows normal nerve fibers after the time for degeneration has 
elapsed, one can only conclude with certainty, of course, that these 
remaining fibers have not been cut off from their proper ganglion cells, 

It is, therefore, evident that only a small portion of the perivascular 
plexus is derived directly from the sympathetic or the greater superficial 
petrosal trunk. .\fter section of the greater superficial petrosal nerve, 
there were definitely some abnormal fibers in two cases. These were 
large fibers which corresponded with the degenerating fibers within the 
nerve itself, and the same was true im one case in which section of the 


jacial nerve was done. 


big. 18.—Perivascular plexus of the right carotid artery after ipsolateral sympa- 
thectomy and parasympathectomy. Note the large and small nerve fibers. Fron 
the same case as the section in figure 19, with the same stain; > 750 


Much caretul work 1s vet to be done to verify and extend this work, 
but certain conclusions are evident. Either the majority of nerve fibers 
on the pial and intracerebral blood vessels are derived from nerves other 
than the greater superficial petrosal and the cervical sympathetic nerves, 
or there are cell stations in the course of these two innervations which 
interrupt the final nervous pathway. It has been shown from time to 
time that various cranial nerves send twigs to the pia mater. Yet there 
is nothing constant about this innervation, and stimulation of the other 
cranial nerves does not produce physiologic change in the pial vascu 


lature, as was pomted out by Cobb and Finesinger 
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Ganglion cells are present in the anastomosis of the greater super- 
ficial petrosal nerve with the internal carotid nerve. These probably 
serve to interrupt the fibers of the greater superficial petrosal nerve 
wholly or in part in their passage to the carotid artery. This is to be 
expected by analogy, as the sphenopalatine ganglion interrupts the vaso- 
dilator fibers for the nasal cavities. There are also (rather rare ) 
ganglion cells scattered along the pial vessels and occasionally an acces- 
sory macroscopic sympathetic ganglion on the carotid artery in its canal 
within the cranium (fig. 20). This was true in one of four dissections 


made by us on human beings. 


lig. 19.—-Degenerating large fibers on the pial artery four days after section 
f the greater superficial petrosal nerve and twelve days after sympathectomy in a 
Macacus rhesus monkey. The small fibers are normal. Note the collateral branch- 
ing. Moditied Gross-Bielschowsky stain; > 1,240. 


The most likely conclusion is that both sympathetic and parasympa- 
thetic innervations are interrupted in their course on the vessels by 
synapses. ‘This interruption might be carried out by relatively few 
ganglion cells because of the enormous amount of collateral branching 
found in the final nerve fibers. Such scattered ganglion cells and micro 


scopic ganglia do exist. as deseribed in the preceding paragraph. 


SUMMARY 


There is a pathway for efferent impulses from the medulla oblongata 


to the cerebral vessels (fig. 21). Electrical stimulation at any point on 
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this pathway produces dilatation of the arteries of the pia mater. This 
innervation is antagonistic, in its action on these arteries, to that of the 
cervical sympathetic trunk. It may, therefore, be termed parasympa- 
thetic. This parasympathetic pathway in monkeys forms the efferent 
limb of a reflex are. The afferent limb of the are is found in the vagus 
of the same or opposite side. 

rom an anatomic point of view we have demonstrated a bundle of 
small myelinated and nonmyelinated fibers which may be recognized as 
a distinct portion of the nervus intermedius of Wrisberg just proximal 


to the geniculate ganglion. This bundle passes directly into the greater . 


Fig. 20.—Accessory sympathetic ganglion on the internal carotid artery of man, 


after actual dissection. / indicates the internal carotid artery; 2, the superior 


cervical sympathetic ganglion; 3, the access« rv sympathetic ganglion; 4, the internal 


carotid nerve. 


superficial petrosal nerve without interruption in the ganglion. Further 
along the nerve a distinct bundle of nerve fibers emerges from the 
greater superficial petrosal nerve to the plexus of nerves on the internal 
carotid. 

After section of the facial nerve, degeneration may be followed 
outward past the geniculate ganglion and through the greater super- 
ficial petrosal to the anastomosis of this nerve with the internal carotid 
nerve. There are a constant small ganglion here and scattered ganglion 
cells in the anastomosis. It seems likely that the fibers of the tract are 
interrupted by synapses at this point. After section of the greater 


superficial petrosal nerve, the axons of the perivascular cerebral nerves 


| 
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show scattered evidence of degeneration. It is suggested that these 
may be afferent fibers from pial vessels through the greater superficial 
petrosal nerve. 

Experimentation showed that in monkeys section of the greater 
superficial petrosal nerve prevented dilatation of the cerebral arteries 
in response to facial stimulation, while peripheral stimulation of the 
sreater superficial petrosal nerve continued to cause arterial dilatation. 

We have further noted in several cases that section of the seventh 
or greater superficial petrosal nerve resulted in recurring spontaneous 


variations in arterial caliber. 


| 
4 
4 =< 
\ 
33 
= 
big. 2] Diagram of the vasodilator nerve fibers for the cerebral blood vessels 
indicates the facial nerve; 7’, the greater superficial petrosal nerve; 4, 
anastomosis of the greater superficial petrosal nerve with the internal carotid 
nerve; |], the vidian nerve; S, the sphenopalatine ganglion; C.t., the chorda 


tympani 


Phe perivascular nerves of the pial vessels and also the continuation 
of these nerves on the large and medium-sized intracerebral arteries 
(but not on the small arteries) are described. Small nerve endings 
resembling motor end-plates are found on the intracerebral arteries, 
suggesting that they too may be capable of the contraction and dilata- 
tion which can be demonstrated by direct observation only in the case 
of the pial arteries. 

Complete removal of all sympathetic nerve fibers which enter the 


cramal cavity on the carotid and vertebral arteries does not appreciably 


| 
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reduce the number of normal intracranial perivascular nerve fibers 
Degeneration, as judged by axon stains, is occasionally found within 
the first month after sympathectomy, which suggests that a small num 
ber of sympathetic fibers do reach the pial vessels directly 

When both greater superficial petrosal and sympathetic nerves ar 
removed, the pial and intracerebral vessels are still found to be richly 
supplied with nerve fibers. It becomes evident, therefore, that it is not 


possible to denervate the cerebral vessels by removing both sympathetic 


and parasympathetic innervation. 
It is suggested that the parasympathetic pathway is interrupted by 
synapses, with scattered ganglion cells, just before reaching the internal 


carotid artery, and that the cervical sympathetic chain, which has beet 


thought to have its postganglionic stations in the superior sympathetic 
may also be interrupted by the scattered ganglion cells along the cours 
of the internal carotid and cerebral arteries 

The occasional branches to the pia from other cranial nerves 
reported by Stohr and others, hardly seem numerous enough to be 
unportant, but this source deserves further investigation 

The extraordinary amount of collateral branching of axons of thi 
cerebral perivascular nerves indicates that one ganglion cell must inner 


vate a large segment of the vascular tree 


ABSTRACT Ol DISCUSSION 


Dkr Py Tt Ba SOR, hicage It occurred t] it tl Is W Mla expla 
he mechanism of the vasodilator phenomenon that I have had occasion to obser 
two patients during the last six months 
Che first itient is a mal \ ( i i 
ur years pre 1 Partial facial ifa ite Pa 
(One yea ig three ears alter tire era \ 
ped, wl ic has heen « nstant ever since Whenever she he Pins to cat, part ular] 
our substance she ¢ xperiences a feeling ot heat in the external the 
adjoining part of the cheek and these parts become red and then perspiration sets it 
| have tested this many times, and have also found that could produce. the 
sensation of heat and the redness, but not the perspiration, | al " 
salty substances to the posterior third ot the tongue, and not to the anterior third | 
The second patient wa i man wi had i i 1 tur Tt irot 
gland removed Vas llowed by mplete i il ira vit i 
Quite a large numb su cases have reported, nea 


and Poland, the reason being that abscess of the parotid gland is a 


plication of typhus fever, which is prevalent in those countries Lhe enomel 
described is known as the “auriculotemporal syndron 
Dr. IskAEL StTRA . New York In many physiologic and other experiments 
ith nervous structures I have noticed that it is possible to do them 100 times 
ind obtain 100° positive results [ wish Dr. Cobb and Dr. Finest 
explain to me why they did the experiment with the vagus 133 time 
was, and 25 times obtained no reaction It seer to be a fairly large per tag 


ot negative reactiot 


| 
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Dr. STANLEY Cope I would answer Dr. Strauss by referring to the experi 
mets In them we almost always had the animals under anesthesia. In later 


experiments, however, we learned how to operate under local anesthesia. Whe: 
using a great deal of amytal, we had less response to stimulation. Moreover, 
there was a great deal of operating to be done; often we would have to operate 
all morning and after lunch start on the experiment. When an animal went int 
shock, there would be little or no response to stimulation. These animals were 
discarded. In other words, we must have a reactive animal to start with; these 
reactions are variable, showing a dilatation of the artery of from 8 to 60 per cent 
of the diameter, depending on the condition of the animal, shock, depth of anes 
thesia and the like 

[ should like to emphasize here that there is an innervation of the arteries ot 
the brain like the innervation of other arteries of other organs There is a 


sympathetic and an opposed parasympathetic reactivity, just as one would expect 


Hill, in 1898, said that there was no innervation of the pial arteries; this has beet 


handed down as a fact from textbook to textbook 


[ might add a tew comments on the work. In all of our experiments we have 
ad the window in the occipitoparietal region, examining the arteries overlying 
only one area of cortex This area, according to our experiments, has both a 


sympathetic and a parasympathetic innervation, the latter following the course w 


ave described with Penfield and Chorobskt1 


We have no data on what the innervation of the arteries ot the base of tl 
brain or of the hind brain may be. We must have more experiments on that point 
| suspect there may be an annervation along the vertebral arteries. Our work 1s 

that Va in omplete 

[In t add that alt ih these experiments were started and planned in unis 
vith Dr. Penfield and Dr. Chorobski, afterward we worked for about eight 

nths absolutely independently At the end of that time I wrote up my results 
nd sent them to Montreal | received a letter within a week trom Penfield; our 
ndependent results were s in ilar that | Was as startled as Per tield was 

1) \\ Py ) am much interested 1 Bassoe’s questiol () 

urse, the parotid gland is not innervated by the facial nerve his nerve suppl 

sublingual and submaxillary glands. On the other hand, the glossopharyngeal 
nerve innervates the parotid gland, and also gives sensory fibers to the posterio1 

e third tongue It is, therefore, reasonable to assume that a reflex mig] 
” initiated through the afferent fibers arising in the posterior one third of the 
Oe ( itath within the parotid is this erve Car! 

t dilator tibers and secretor bers to that glane 
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XVIII EFFECT OF CAFFEINE ON CEREBRAI VESSELS 
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(a) Effects After Intravenous Administration 
(b) Effects After Local Administration 
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(a) Experiments During Amytal Anesthesia 
Comment 


Summary 


SURVEY OF LITERATUR} 


The etfect of catfeine and its compounds on circulatory phenomena 
has long been of interest to physiologists, pharmacologists and _ clin- 
icians. Since the isolation of the drug in 1820 by Runge, research has 
piled on research, until at present the literature is extensive. Stuhlman 
and Falek* not only mentioned this fact, but enumerated fifty-one 
articles published between 1820 and 1856. Most of the study has been 
centered on the effect of cotfee, catfeine and oil of cotfee on the pulse 


rate, blood pressure, respiration, kidney action and nerve excitability: 


Read at the Boston Society of Neurology and Psychiatry, Dec. 17, 1931 
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more re cently, emphasis has been on the osmotic pressure, gaseous con 
tent and blood, and on the cardiac output; within the last year the effect 
of catfeine on cerebrospinal fluid pressure has been studied. 

1. Effect on Amphibians.—In the frog it has been found that caffeine 
has a direct action on the blood vessel or its nerve ending, 1n most cases 
eausing dilatation ( Amsler and Pick 7 and Heubner *). Sandor * found 
that a weak solution of catfeine, when directly applied, caused a con- 
traction of the capillaries in the base of the brain, the tongue and 
muscle. Greater concentrations on the base of the brain caused an 
increase In blood flow with dilatation of all the blood vessels. Very 
weak solutions of catieine caused a slight contraction of the capillaries 


followed by dilatation. This action was not at all consistent. Catfeine 


1 


has a direct action on the heart muscle ( Johannsen,’ Beyer,’ Heath- 
cote and Roth). Small doses increased the rate and force of the 
heart beat ( Beyer, Johannsen, Heathcote and Barbour and Nleiner *), 


the degree of contraction even after electrical stimulation and_= the 


arterial blood pressure ( Bever).° The increase is often followed by a 
slowing of the heart rate (Johannsen® and Stuhlman and Falck’). 
Very large doses diminish the rate of the heart beat and decrease the 
blood pressure ( Beyer"). Barbour and Kleiner showed that the 


cardiac action of catfeine was due to two factors: (1) the depression 


of the vagus endings of the heart, and (2) irritability of the cardiac 
muscle. Small doses of caffeine in the frog cause a rise in blood pres- 
sure, while large doses cause a drop. The evidence for the effect of 
catheme on the vasomotor centers of the medulla in the frog and turtle 
is not conclusive ( Bush !). 

2. i: ffect on Mammals.—(a) Size of Blood Vessel: Most investi- 
gators found that caffeine caused a vasodilatation in various parts of the 


body. This has been found in the kidney by oncometric measurements 


and perfusion experiments (von Schroeder,’ Munk,'? Albanese," 


2. Amsler, C., and Pick, FE. P.: Arch. f. exper. Path. u. Pharmakol. 85:61, 
1919 

3. Heubner, W Klin. Wehnsechr. 2:2015, 1923 

4. Sandor, G Arch. ft. d. ges. Physiol. 213:492, 1926 
5. Johannsen, O.: Ueber die Wirkungen des Kaffein, Dorpat, H. Laakmann, 
1869; quoted by Sollmann, 7 \ Manual of Pharmacology and Its Applications to 
Therapeutics and Toxicology, Philadelphia, W. B. Saunders Company, 1930. 

6. Beyer, H. G Am. J.M.Sc. 2:71, 1885 

7. Heathcote, R. St. A.: J. Pharmacol. & Exper. Therap. 16:327, 1920. 

8. Roth, G. B.: J. Pharmacol. & Exper. Therap. 30:321, 1927 

9. Barbour, H. G., and Kleiner, S. B.: J. Pharmacol. & Exper. Therap. 7: 
541, 1915 
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Schlayer and Hedinger '* and Sollmann and Pilcher '*). It has also been 
found in the spleen and vessels of the skull (Philips and Bradford '*), 
the splanchnic organs (Albanese '* and Gottlieb and Magnus '*), the 
intestine ( Loewi, Fletcher and Henderson '’) and the liver ( Berezin 2"), 
It has been demonstrated in the renal vessels (Schlayer and Hedinger ™ 
and Cow *') and the splenic vessels (Cow *'). In the visceral vessels 
( Morimoto **) often the dilatation is preceded by a slight constriction 
of brief duration, which has been found in the kidney ( Philips and 
Bradford '*), intestines ( Beco and Plumier *°), lung ( Berezin 74) and 
vessels of the ear (léskin 7°). Morimoto alone tound a shght con- 
striction in the kidney vessels with the use of small doses of catfeine. 
Catfeine caused dilatation in the cerebral vessels in animals ( Wiechow- 
sky “* and Hirschfelder **) and in the retinal vessels ( Hirschfelder ** ), 
Roy and Sherrington ** found an initial expansion, followed by a slight 
contraction of brain volume, which in turn was followed by a well 
marked expansion. Raphael and Stanton *" found no change in brain 
volume in human beings after catfeine. Stevenson, Christensen and 
Wortis and Denkers found a decrease cerebrospinal fluid 
pressure in forty-nine of fifty patients, which was interpreted as due 
to a vasoconstriction. The evidence in animal experimentation points 
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definitely in the direction of vasodilatation, often preceded by a slight 
transient vasoconstriction. The results of Stevenson, Christensen and 
Wortis and Denkers will be discussed later. 

(>) Blood Pressure: In mammals, some of the earlier investigators 
(Leven,** Binz,** Wagner,** Wiechowsky,** Reichert and Vinci **) 


found a rise in blood pressure after the administration of caffeine 


intravenously or subcutaneously. It was noted that the rise in blood 
pressure was greater if the initial blood pressure was low (San- 
tesson “*). This was found to be true after the destruction of the 
medulla ( Reichert “° and Swirski **), repeated hemorrhage or inanition 
(Vinci Pearce, Hill and Eisenbrey found a rise in blood pres- 
sure after arsenic Other investigators (Aubert.t? Maki.t! von 


Schroeder,*? Philips and Bradford,'® Vinci,“* Gottheb and Magnus 

and Loewi, Fletcher and Henderson '*) found a definite drop in blood 
pressure after caffeine. The drop Was proportional to the amount of 
caffeine used ( Aubert *’), and was found most generally after intra- 
venous and intraperitoneal (von Schroeder **) administration. It was 
not found after subcutaneous injection of small doses (Philips and 
Bradford '®), but was present after the subcutaneous injection of large 
doses. It was found after chloral and atropine ( Maki *'). The drop 
in blood pressure went together with the rise in the oncometric reading 
(Philips and Bradford,’® Gottheb and Magnus '* and Loewi, Fletcher 
and Henderson’®). Diuresis took place in the presence of a falling 
blood pressure (von Schroeder ),** but ceased when the blood pressure 
was too low. When fluid is introduced slowly, there is a small initial 
rise of blood pressure due to the administration of fluid ( Sollmann and 
Pilcher ).'° This is followed by a drop in blood pressure, indicating 
cardiac depression. Oncometric readings showed a rise that implied 
vasodilatation. The best evidence in experimental animals, under 
various anesthesias, indicates that the acute effect of catfeine in small 
and moderate doses is a slight rise in the blood pressure curve. Large 
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intravenous doses cause a drop in the blood pressure reading, the result 


of cardiac depression. ‘The lasting effects of small doses seem to he 
to keep the blood pressure slightly above its normal value. Large 
doses cause a persistent drop in blood pressure. 

(c) Heart Rate: The effect of caffeine on the heart rate depends 


on the dose used. Very small doses hypodermically had no etfect on 
the heart rate (Wagner *! and Smith, Miller and Graber *). Small 
and moderate doses hypodermically and intravenously primarily caused 
an acceleration in rate (Leven, Johannsen,’ Aubert,’’ Philips and 
Bradford,’’ Hare and Marshall,*4 Hedborn,*®? Bock,’ Reichert, 

Cushny and van Naten * and Swirsky **), which in turn is followed by 
a decrease in rate ( Leven,** Johannsen,’ Philips and Bradford,'® Hare 
and Marshall,** Hedborn,*? Bock,*® Reichert and Cushny and yan 
Naten **). Large doses in most cases cause an acceleration ( Johann- 
sen’) followed by a decrease, the decrease being greater as the dosage 
is increased ( Johannsen,*® Philips and Bradford,'® Hare and Marshall “ 
and Reichert Larger doses cause a cardiac arrhythnua ( Wagner 

and Cushny and van Naten**), and often the heart is arrested i 
diastole (Hare and Marshall 44). Some of the earlier workers ( Leven 

ind Johannsen *) found that these eifects were the same after division 
of the vagus and sympathetic in the neck and after section of the vagus 
and the administration of atropine, and concluded that the effect was 
due to the drug acting directly on the heart. In support of this, Hed- 


4 


born found that when blood containing catfeine was passed through 


the coronary arteries in the excised mammalian heart, the pulsé 
accelerated and the amplitude of the contraction increased. Cushny and 


Was 


van Naten ** showed that all of the effects could be explained by the 
action of the drug on the excitomotor center and on the heart muscle 
Chere has been some evidence that the slowing is due to the stimulation 
of the vagus center in the medulla (Wagner “! and Bock *), but this 
has not been conclusive. 


d) Autonomic Nervous System: The effects of caffeine on the 


autonomic nervous system are not clear, in spite of the considerable 
experimental work. Most of the evidence suggests that caffeine acts 
centrally and peripherally. It acts as a mild stimulant on the central 
sympathetic (von Schroeder,** Sollmann and Pilcher and Watanabe 
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and also on the central vagus mechanism ( Wagner ** and Reichert *’). 
Peripherally, it acts as a paralysant of the sympathetics in many ways. 
Caffeine inhibits the reaction of the accelerator fibers in the anneau de 
Vieussens ( Fredericque *’) and the glycosuria caused by epinephrine 
(Bardier, LeClere and Stillmunkes “'). It reduces the hypertension 
due to splanchnic stimulation (Bardier, Duchein and Stillmunkes ”* ) 
and the action of the cervical sympathetic on the vessels of the rabbit's 


ear and the pupillary reaction, and also inhibits the vasoconstrictor 


fibers in the frog’s sciatic nerve Fredericque and  Radelet °**). 
Peripherally, caffeine also acts as a stimulant to the vagus endings 
Henrijean and Honore,’ Fredericque and Barbour and Kleiner *). 

funkman and Stross showed that the action of caffeine often 
arallels that of svmpathetic stimulation or of epinephrine. This was 


found to be true in studies on the frog’s pupil, blood sugar, pulse rate, 
large intestine, uterus and round ligament. At times, however, it acted 
in a directly opposite manner, as in the case of the blood vessels. 
Dreikurs.”” from studies of the effects of caffeine in patients, also con- 
cluded that the autonomic changes were not always in the same direc- 
tion. Using as an analogy the work of Salant and Nadler,®* he believed 
that caffeine could act on either the sympathetic or the parasympathetic 


mechanism, depending on the predominating autonomic tone of the 


IRIGINAL EXPERIMENTS 

In this work on caffeine, three tvpes of experiments were undertaken 
Studies were made on cats during amytal anesthesia and during ether 
inesthes and on etherized animals that had been allowed to recover 
from the anesthesi: By use of the Forbes window technic," it is possi 
le to ha ea preparation that resemblk the normal closed box condition 

the cranium. Direct measurements «:! the diameter of the pial arteries 
were recorded from microscopic examination. Observations could also 
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be made on the rate of blood flow and on the reaction of the smaller 
vessels. The cerebrospinal fluid pressure was read in millimeters of 
Ringer’s solution from a straight manometer connected to a needle in 
the cisterna magna. Blood pressures were read from a mercury manom- 
eter connected to a cannula in the femoral artery. 

[In all experiments cats were used. At the onset of the experiments 
amytal was used for general anesthesia. ‘The procedure was to inject 
8 cc. per kilogram of body weight of a 1 per cent solution of amytal in 
sodium hydroxide intraperitoneally. This, as a rule, was sufficient to 
produce a complete and deep generalized anesthesia lasting throughout 
the entire experiment. With the animal under anesthesia, the operative 
and experimental procedures were undertaken. In an attempt to study 
the effect of the type of anesthesia on the action of caffeine (since 
Forbes and his co-workers ** had shown that the response of cerebral 
vessels to histamine is dependent on the anesthesia), a series of experi- 
ments during ether anesthesia was undertaken. In this group the ani- 
mals were kept under light ether, and the experiment was conducted as 
already described. Still another series of experiments was undertaken 
in an attempt to approximate the normal waking condition. In this 
series the animals were put under light ether anesthesia, the operative 
and experimental procedures were done, local procaine hydrochloride 
was used, and the animal securely tied in place. After the apparatus 
was in order, the ether was removed, and the animal was allowed to 
come out of anesthesia until the superficial reflexes were present. When 
the animal was out of anesthesia the caffeine sodio-benzoate was admin- 
istered intravenously, and the results were recorded as usual. 

It was also possible to introduce a solution of caffeine sodio-henzoate 
through the needles attached to the window. Thus the caffeine could 
be brought in direct contact with the pial vessel, and by this means the 
local effects of a solution of caffeine of a known concentration could 
be studied. In these experiments care was taken to disturb the rela- 
tionships of the cerebrospinal fluid pressure as little as possible. .\ 
syringe containing the caffeine sodio-benzoate was introduced into the 
end of the needle fastened into the frame of the window ( Forbes ** 1928. 
fig. 1). The caffeine passed through the needle and spread out under 
the window. Care was taken to exert no pressure on the plunger, because 
this would result in a rise of cerebrospinal fluid pressure. The stopper 
was removed from the inferior needle, fastened to the window, and as 
the caffeine was introduced under the window, drops of spinal fluid 
would drip out through the lower needle. After a given amount was 
introduced the syringe was removed, the window needles were stoppered 
again, and readings were made. It was. of course, possible to observe 


59 Forbes, H S < Wolff, H i. and Cobb S Am J Physiol 89 : 266, 1929 
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the vessels in the microscopic field during the introduction of the caffeine 
and 1n this Way to rect rd the earliest change visible. 

In almost all experiments, caffeine and sodio-benzoate (Lilly or 
Parke-Davis) was used. ‘The solutions were made up by diluting the 
prepared ampule containing 7'% grains (0.49 Gm.) in 2 cc. of fluid up 
to 7.5 cc. with physiologic solution of sodium chloride. ‘This solution 
would contain 1 grain (0.06 Gm.) per cubic centimeter, which in turn 
is equivalent to 32 mg. of caffeine. In a few experiments, as a control, 
caffeine citrate and caffeine chloride were used instead of the caffeine 
sodio-benzoate. ‘The caffeine introduced under the window was at 
approximately body temperature. The animals were kept at room tem- 
perature and, when necessary, were kept warm by covers and a heated 
bulb under, the operating table. 


l. Experiments During Amytal Anesthesia—(a) After 
Intravenous Administration: This series includes twenty experiments on 
cats. The technic consisted in the intravenous injection of various doses 
of caffeine sodio-henzoate (Parke, Davis or Lilly) diluted with Ringer’s 
solution so that 1 ce. of solution contained 1 grain of caffeine sodio- 

? 


henzoate (32 mg. of caffeine). .\s a rule, the caffeine was injected into 


the femoral vein. ‘The animals were under general anesthesia as the 
result of the intraperitoneal injection of 8 cc. per kilogram of body 
weight of a 1 per cent solution of amytal (iso-amyl-ethylbarbituric acid) 
kept at room temperature. 


\ typical experiment is presented on chart | \ female cat, weighing 3.2 

Ke., received 26 cc. of 1 per cent amytal intraperitoneally. Tracheotomy was 

lone, the wind vas screwed into place, and the manometers for measuring the 

| erebrospinal fluid and the blood pressure were connected with needles inserted 
into the cisterna magna and the femoral artery. The pial artery had a diameter 
108 microns and was observed for a preliminary period of twenty minutes 
to get an adequate base line During this time there was no change in the 
liameter of the arter and the curve is flat. During the preliminary period 
the spinal fluid readings ranged between 24 and 31 mm. of Ringer's solution. The 

blood pressure registered at the start 123 mm. of mercury, but for the next four 

minutes it varied from 117 to 100 mm., with moderately large pulsations. When 
" 24 grain 0.16 Gm.) of caffeine sodic-benzoate was injected intravenously, the 
irtery dilated from 108 to 115 microns during the time of injection (one-half 


ute During the next half minute it dilated to 126 microns. The artery 
ntinued to dilate slowly for the next two minutes, when it reached the maxi- 


um peak of its curve, at 144 microns, three minutes after the caffeine sodio- 


enzoate had been injected. This represented a dilatation of 33 per cent of 
the initial ding he artery retained this peak for a minute and a half and 
then began to constrict slowly len minutes after the caffeine had been given, 
he arterial reading was 135 microns. Twenty minutes after caffeine, it was 
126 microns, and thirty-four minutes after caffeine the reading was 121 microns, 
considerably lower than the peak of the curve, but dilated much beyond its 
original value The artery had not vet returned to its original level at the close 


ne minutes Iter the 
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until the end of the experiment, thirty minutes after the caffeine had been 
injected The rise in spinal fluid pressure at the peak of its curve was 35 per 
cent of the initial pressure 

The blood pressure curve is also of interest. Five minutes before the caffeine 
was introduced, the blood pressure curve was between 123 and 100 mm. of mercury. 
During the injection of the caffeine the blood pressure dropped decisively from 
106 to 54 mm., the next half minute being 56 mm., and the next reading after 
1 half minute was 80 mm. Five minutes after the caffeine had been given, the 


blood pressure was back to 100 mm., and ten minutes after the caffeine it was 


108 mm. of mercury The blood pressure was at a fairly constant level, from 
108 to 116 mm., tor the remaining twenty minutes of the experiment. The 
victure was that of an acute drop lasting from two to three minutes, followed 


by a return to the normal level 


lue to the administration of caffeine. First, when 


e other changes ( 
irtery was dilating the pia became redade r, and one could notice that the other 
es and even arterioles, as small as were measurable by our technic (from 

to 10 microns), were dilating. The same was true, but not so consistently, of 


the small veins and venules In the smaller arteries and in the veins, where the 


blood flow ot the red cells is visible within the vessel, the velocity increased 

Phe color of the vessel field was redder than before, this being due probably 
ilatation of the vessels and the increased velocity of the blood. 

Chart 2 shows the response to smaller doses of caffeine sodio-benzoate. <A 

ile cat weighing 3.7 Kg. received 28 cc. of 1 per cent amytal intraperitoneally 

und 4+ cc. intravenously. At the beginning of the experiment the diameter of 


he pial artery was 198 microns; the blood pressure taken from the femoral artery 


is 96 mm., and the cerebrospinal fluid pressure was 76 mm. Observations of the 


irtery were made for a preliminary period of ten minutes, and then the animal 
vas given | grain (7.8 mg. per kilogram) of caffeine sodio-benzoate (Parke, Davis 
solution) intravenously in one-half minute During the time of the injectio1 


he arte: lilated from 198 to 225 microns it continued to dilate for the next 


juarter of a minute until it had reached a level of 234 microns, a dilatation of 
18 per cent over its initial value. The next quarter of a minute it had passed 
ts peak, and the reading was 225 microns. The artery continued to contract 
id returned to its initial size of 198 microns within six minutes 
tter the caffeine sodio-benzoate had been given. The spinal fluid pressure during 


preliminary period of ten minutes was at a level of from 76 to 77 mm. ot 


Ringer utior On the administration of caffeine, there was a sudden ris¢ 
86 mm. during the time of injection This was the peak and represents a 
sn latatior 13 per cent of its initial valu During the next three and 
hal tes it slowly fell, until it reached a level of 73 mm.; at the same time 
tl rtery had returned to it riginal value Two minutes after this (nine 
the administration { the ( iffeine had reached i value ‘ 
72 e lowest during the experiment The blood pressure during the 
preliminary period was about 74 mm {f mercury Qn the administration of 
the ffeine, it dropped from 74 to 54 mm. during the injection time During 
the ne:.t quarter of a minute it had reached 50 mm., its lowest value, whicl 
resent drop of 34 per cent During the next minute it had gone up t 
1 level f 76 mm.. where it remained fairlv constant rl blood pressure had 
recovered it nitial value within three minutes after the caffeine had_ beet 
Dur the injection time and for the following few minutes, other changes 
il teries was noted There was a general 


| 
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Gm.) (13.2 mg. per kilogram) intravenously Che response was the same as 
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During the injection period it rose to a value of 101 mm. and in the next minute 


dropped back to from 93 to 94 mm. It slowly fell for three minutes, until it 


reached a level of from 89 to 90 mm [wenty minutes after the caffeine had 
been given, it rose slightly and was at about the level of 100 mm. at the. end 
of the experiment. The second slow rise is probably not the result of the caffeine, 
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Chart 3 shows the effect of a larger dose, 7 grains (63 mg. per kilogram), 
t caffeine sodio-benzoate on the same animal In this experiment the artery 
was constant at 198 microns; the cerebrospinal fluid pressure was at from 107 
to 108 mm. of Ringer’s solution, and the blood pressure was at from 78 to 82 mm. 
of mercury during the preliminary period. The animal received 7 


caffeine sodio-benzoate (Parke, Davis solution) in 2 cc. in 30 secone 


artery dilated to 216 microns during the injection and rose to 270 microns within 
a minute after the injection. It constricted to 261 microns for a minute, and 
then dilated to 288 microns, its peak being four minutes after the administration 
ot caffeine. The dilatation was 45 per cent. After this it slowly constricted 


until thirty minutes after the caffeine had been given, when the experiment was 


ended; it then had reached a level of 234 microns. The spinal fluid pressure rose 
Paste 1.—EKffect After Intravenous Administration of Caffeine Sodio-Benzoate 
During Amytal Anesthesia 
Dose Cerebrospinal Fluid 
Diameter of Artery, Blood Pressure, Pressure, Mim. of 
Caffeine Caffeine, Microns Mm. of Mercury Ringer's Solution 
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response in all these experiments was in the same direction, we feel 
justified in believing that the caffeine was the effective agent. Various 
quantitic s were injected as tabulated, the smallest dose giving a mea 
surable change in the artery being 2.7 mg. per kilogram. Smaller 
doses were tried, but gave no response. The largest dose used was 
63 mg. per kilogram. In general, larger doses gave a greater response 
than smaller doses, but this did not seem to hold absolutely. The 
explanation of this probably hes in the fact that the response depends 
on the initial size of the artery, which in turn depends on the degree 
of anesthesia in these animals. 

In all of the experiments in which catfeine caused a change (eigh 
een of twenty) of the pial artery, it caused dilatation. This dilatation 
varied from 7 to 53 per cent. In seventeen of the twenty experiments 
there was an Increase in cerebrospinal fluid pressure; in two experi 
ments there was no change, and in one a drop of + per cent. Measure- 
ments of the blood pressure were made in thirteen, and in all cases 
there was a sudden drop in blood pressure immediately on intravenous 
injection, which was followed by a return within three or four minutes 
generally to the initial level, in three cases to a level slightly above the 
initial one. It is of importance to note that in all of these experiments 
the initial blood pressure level was well within normal limits. In all 
of these experiments the vagus and sympathetic nerve trunks were 
intact. 

In some of the experiments artificial respiration was used in an 
attempt to rule out changes in the arterial diameter due to respiratory 
anges as the result of using caffeine. This was done by having a 
thmie interrupter between a source of compressed air and the tube 
connected to the tracheal cannula. In the experiments under artificial 
respiration the response to caffeine was found to be exactly the same 
as that in the other experiments, the artery, cerebrospinal fluid and 
blood pressure reacting exactly as in the experiments in which artificial 
respiration was not used. It was often noted, as in experiments 15 
and 16, that the dilatation of the artery took place before the change 
In respiration was noted. From other experiments it was thought that 


the dilatation followed too soon after the administration of the drug 


to be attributed te change in. respiration Then in some cases the 
irtery had already constricted and was back again to its normal level, 
hile the 1 | noted to be ( 
msice suggested that in these experiments — the 
hange in respiration due to the caffeine did not atfect the results. It 
Uso O res l 1 these experiments the Tis In cerebrospina 
fluid seemed almost simultaneous with the dilatation of the artery. 


Our observations, however, were not frequent enough to settle this 


nt absolutel \s a rule, the spinal fluid pressure rose as the artery 


il al 


lS 
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dilated. This was observed repeatedly. The smallest artery measured 
by this technic was 9 microns in diameter. These observations show 
that when the larger artery dilated there was a similar dilatation of all 
the smaller arteries and arterioles down to the size measurable by this 
technic. No quantitative evidence of changes in the diameter of the 
very small arterioles, venules and capillaries is presented. It was 
observed repeatedly, however, that on the intravenous administration 
of caffeine during amytal anesthesia the entire microscopic field became 
redder. This change in color was presumably due to the dilatation of 
the arterioles, venules and capillaries. These vessels reacted exactly 
as did the measurable arteries. In two experiments, moderately large 
veins were measured and reacted in the same direction as the artery 
but not to such a marked degree. At the same time that the dilatation 
was noted, there was also a marked speeding up of the circulation. The 
artery looked redder, and in the smaller arterioles, venules and veins, 
where the flow is normally visible, there was a definite increase in 
velocity of the red cells. The fact that the velocity of the blood flow 
increases in the arterioles, as well as in the venules and veins, shows 
that there must also be an increase in velocity of the blood through the 
capillaries. 

(b) Effects \fter Local Administration: [Experiments were carried 
out to test the local effect of caffeine when brought into direct contact 
with the cerebral vessels. In these experiments, caffeine sodio-benzoate 
was diluted with Ringer’s solution to the desired concentration. The 
solution was brought to approximately the body temperature of the 
animal and introduced under the window. 


The exact procedure has 
already been described. 


A typical experiment is as follows: A male cat, weighing 5.2 Kg., was 
given 4.2 cc. of sodium amytal (Eli Lilly ampules) intraperitoneally before the 
operative procedure. The anesthesia seemed light during the experiment 
additional 5 cc. of sodium amytal was given 


and at 
intraperitoneally. During the 
preliminary period of ten minutes, the arterial diameter was 189 microns con 
stantly. The cerebrospinal fluid pressure averaged about 41 mm. of Ringer's 
solution. The blood pressure for four minutes preceding the administration of 
caffeine sodio-benzoate averaged about 96 mm. of mercury. The caffeine solution 
was diluted with Ringer’s solution as indicated so that 1 cc. contained 1 grain oi 
caffeine sodio-benzoate (32 mg. of caffeine). When the cork stopper was removed 
irom the needle in the window frame, the spinal fluid pressure dropped from 41 to 
37 mm. due to a sudden release of pressure. The tip of the syringe was inserted 
into the upper needle, the stopper was removed from the lower needle, and the 
caffeine solution slowly flowed through the needle under the window. 


half cubic centimeters of caffeine was allowed to flow 


One and a 
in before the lower needle 
opening was stoppered, the syringe removed and the upper needle hole stoppered 
Ten seconds after the caffeine had started to flow, the pial artery immediately 
dilated from 189 to 216 microns; the spinal fluid pressure rose to its preliminary 
level of 41 mm. The blood pressure dropped slightly to 94 mm. Thirty 
seconds after the caffeine had been given, the diameter of tl 


re artery was 22: 
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microns, and forty seconds aiter the caffeine, the diameter was 234 microns. 
The pia looked considerably redder, there was a generalized dilatation of all 
visible vessels, and the blood flow seemed more rapid. During the next half 
minute, the artery dilated, reaching its maximum value of 297 microns one 
minute and fifteen seconds after the caffeine had been given, a change of 62 
per cent over the preliminary reading. At this point the specified amount of 
solution had been introduced, and the syringe was removed. The artery main- 
tained this maximum level for half a minute and then constricted down to a level 
of 290 microns, and two and a half minutes after the caffeine reached the 
pial vessels the diameter was 252 microns. From this point the vessel gradually 
became narrower and reached its maximum level in about nine minutes. As 
the artery became narrower the entire field became paler, obviously due to 
constriction of the other vessels in the microscopic field. The spinal fluid pres- 
sure remained fairly constant and at the preliminary level. No change was 
reflected from the arterial dilatation or from the manipulation. There was 
also little change in the blood pressure level, showing that the change in the 
pial vessel was purely a local change and was reflected neither in the blood 
pressure nor in the cerebrospinal fluid readings. This has been the common 
picture on the local introduction of caffeine sodio-benzoate under the window. 

As a control, the same amount of Ringer’s solution at about the animal's 
temperature was introduced. In this particular experiment the artery dilated 
from 189 to 198 microns; the spinal fluid remained the same. The blood pressure 
was not taken. This dilatation lasted three minutes; then the diameter was 
189 microns. This result is not the usual one, but is presented because it is 
part of the same experiment. There was no observable change in the smaller 
vessels. After the artery had been at its preliminary level for six minutes, 
the same experiment was repeated, caffeine sodio-benzoate being used, and the 
result this time was exactly the same as that already reported. The artery 
lilated from 189 to 288 microns, a change of 52 per cent over its preliminary 
value. This vessel was pulsating during the administration of caffeine, and 
the small vessels were dilated and looked redder exactly as already described. 
\fter the artery had reached its peak, it slowly returned to normal within the 
course of the next seven and-a half minutes. The spinal fluid pressure did not 
change its level and was fairly constant at its preliminary value until the 
experiment was over. 


The series of experiments after local administration is presented 
in table 2. It is obvious that in all cases there was a dilatation of the 
pial vessel ranging from 11 to 57 per cent. In three experiments there 
was a rise in blood pressure of from 5 to 8 per cent. In the others there 
was no change in blood pressure. The cerebrospinal fluid pressure was 
followed in eight experiments, and of the two shown there was a slight 
rise of from 2 to 6 per cent. The others showed no change whatever. 
The control experiments as a rule showed little if any change in the 
artery, spinal fluid or blood pressure. In addition to this control series 
there is much evidence showing that the mere introduction of small 
quantities of Ringer’s solution does not produce changes in any of these 
three factors. The local effect was not limited to the vessel that hap- 
pened to be selected for measurement. .\ll the visible vessels responded 


in exactly the same way. There were no actual measurements, however. 
on the vessels smaller than 9 microns, owing to the limitation of the 
technic. 


2. Experiments During Ether Anesthesia a): \iter 
Intravenous Administration: The second group of experiments tested 
the effect of caffeine sodio-benzoate on the cerebral circulation in cats 
during ether anesthesia. The animals were given ether by means of an 
ether cone until they were under anesthesia. At this point, when the 
animal was completely relaxed and all reflexes had disappeared, a 
tracheotomy was done and a glass cannula tied into the cut trachea 
During the earlier experiments the animal was kept in anesthesia by 


1 


keeping cotton soaked in ether directly in front of the glass cannula. 


TABLE 2 I: ffect ldmunistrati 
Imytal Anestl l 

Dos Cerel spinal Fluid 
) ‘ rof Artery, Blood Press | ssure, M of 
Caffeine Caffeine, Microns Mm. of Mereury Ringer’s Solution 

Sodio Mg. per 
Experi- Benzoate, Kilo Per Per Per 
ment Grains gral Before After Cent Befor \fter Cent Before After Cent 


I 10 ( 1] 


1 2 17.0 O4 594 19 18 is 


In the later experiments use was made of an ether bottle, and im two 
experiments an attempt was made to regulate thie suppl ot ether vive 
the cat by attaching the apparatus for artificial respiration to the ethet1 


bottle, thus sending a constant stream of air mixed with ether through 


the tracheotomy tulx later it was found that the anesthesia was more 
uniform 1f the ether bottle was merely connected b rubber tube to 
the tracheal cannula, allowing the spontaneous breathing ot the animal 


to regulate the amount of ether required \iter the anesthesia had been 


adjusted, the operative procedure was carried out as already described 
in section | 
The operative procedure caused considerably more bleeding during 


ether anesthesia than during amytal anesthest Undoubtedly this was 


due to the general vasodilatation throughout the skin, muscle, bone and 
meninges. It was also necessary to be more caretul in reducing the spinal 


fluid pressure before the window could be screwed into place, for ether 


increases the spinal fluid pressure. This has a tendency to cause the 


brain to herniate through the trephine hole, and to touch the under- 


130 1RCH 
VI ) Of ~( 0 
VIII 3.0 0 ( ) 
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surface of the window while it is being screwed into place. As soon as 
the apparatus was adjusted, it was important again to regulate the supply 
of ether so that the animal was getting a constant mixture \ny varia- 
tion in the ether ratio was reflected in changes of the diameter of the 
arter \ richer ether mixture tended to increase the diameter of 


the artery, while a leaner mixture resulted in a constriction 
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Chart 4.—Caffeine sodio-benzoate with ether lwo experiments illustrating 
the nstrictor effect ot caffeine (22.5 and 27 meg. per kilogram) administered 
ntrave ly n the ciamet t the pial irteries ( mpanied i all 1 
ysiet blood pressure ( ind a ill in cerel | ils fit pressure 
( 5 uring ethe inesthe 


lhe pial vessels in these experiments looked much redder at the 
onset than they had in the experiments with amytal. This was undoubt- 
edly due to the generalized vasodilatation resulting from the ether. 


\ typical experiment is presented in chart 4 \ male cat, weighing 3.4 


Kge., was given ether at 9:30 a.n \s soon as the animal was under anesthesia. 


‘ 
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the tracheal cannula was tied in place, and the anesthesia was continued by 
means of holding cotton soaked with ether in front of the cannula. The 
operation was completed about 10:30. At this time the diameter of the artery 
was 261 microns, the spinal fluid reading 49 mm. of Ringer’s solution, and 
the blood pressure 79 mm. of mercury. The artery varied from 270 to 252 
microns, depending on the amount of ether. Finally, the mixture was regulated 
so that the artery remained constant at 261 microns throughout the ten minute 
preliminary period. During this preliminary period the cerebrospinal fluid pres- 
sure was about from 24 to 25 mm., and the blood pressure was 59 mm. When 
a Satisfactory base line had been obtained, the animal was given 2% grains 
of caffeine sodio-benzoate intravenously in twenty seconds. Immediately, there 
was an acute vasoconstriction of the artery, the diameter decreasing from 26] 
to 216 microns during the injection period. Five seconds later, the diameter 


of the artery was 198 microns; this was the lowest reading during the experi- 


PARLE 3.—Effect After Intravenous Injection of Caffeine Sodio-Benzoate During 
Ether lites hesia 
Dose Cerebrospinal Fluid 
Diameter of Artery, Blood Pressure, Pressure, Mm. of 
Caffeine Caffeine Mierons Mm. of Mercury Ringer’s Solution 
Sodio Me. per 
Experi- Benzoate, Kilo Per Per Per 
ment Grains gra Before After Cent Before \iter Cent Before After Cent 
I lf ] to 119 19 
Ill in 
2 l 4 is 19 
VI j ( 19 
VII 6 { 
1X 0.4 0 
X 2 ( “9 0 14 
ment, representing a decrease of 25 per cent from the preliminary level. Ten 


seconds later, the artery had begun to dilate again, and seventy-five seconds 


after the start of the injection of caffeine the artery had dilated to a diameter 
243 microns. It remained at this level for half a minute and then dilated to 


ot 


252 microns. It remained at this level for five minutes and did not reach its 
preliminary value until seven minutes after the caffeine had been introduced. 
Immediately on the injection of the caffeine, the spinal fluid took a_ sudden 
drop from 21.5 to 11 mm. of Ringer's solution B, a decrease of 48 per cent 
from its base line level. Then it began to rise (more slowly than the dilatation 


of the artery) and was back at its preliminary level in two and a half minutes 


The blood pressure curye dropped from 59 to 29 mm. of mercury, a drop of 
50 per cent. It then immediately began to rise, and within two minutes had 
returned to its original level. This was sustained until the close of the expert- 


ment. During the time when the blood pressure took this sudden drop, the 
flow was seen to become slower for an instant, and the artery looked blue 
With the return of the blood pressure to its original level, the artery once 
more looked bright red as during the preliminary period 

The series of experiments during ether anesthesia 1s shown 1m 


table 3. In all but one of these experiments the caffeine was intro- 


duced intravenously. In experiment 9 it was introduced subcutaneously. 
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The dosage in these cases Varied from 17 to 30 mg. per kilogram. In all 
cases there was a vasoconstriction, the diameter of the blood vessel 
varying by from 4.5 to 21.9 per cent. Even in experiment 9 there was 
a vasoconstriction of 9 per cent. There does not seem to be any quanti- 
tative correlation between the amount of change and the size of the dose 
given. In all probability the depth of anesthesia varied, and the reac- 
tivity of the artery to caffeine is undoubtedly dependent on the depth 
of anesthesia. In all these experiments there was a definite drop in 
cerebrospinal fluid pressure, from 4+ to 55 per cent, directly associated 
with the vasoconstriction. This was also present in experiment 9. In the 
experiments during which measurements of the blood pressure were 
made there was a marked fall in each case. This drop was sudden and 
lasted, as a rule, for a few minutes and then returned to its initial value 
or thereabouts. These results were constant and uniform throughout 
all of the experiments. 


(b) Effects After Local Administration: A series of experiments 
was undertaken to show the local etfect of caffeine sodio-benzoate during 
ether anesthesia. The procedure was exactly that described under 
section 1 (/). Adequate controls of Ringer’s solution were used in ail 


cases. A typical experiment will be described. 


\ male cat, weighing 3.4 Kg., was anesthetized with ether When the 
experimental set-up was in order the diameter of the artery was 261 microns, 
the blood pressure was 27 mm. of mercury and the spinal fluid was 24 mm. 


of Ringer's solution These remained constant for a five minute preliminary 
period. After this period the upper cork stopper of the window was removed, 
the syringe containing the caffeine sodio-benzoate warmed to approximately body 
temperature was put in place, the lower cork stopper was removed, and 1 cc. 

solution containing 14 mg. of caffeine per kilogram of body weight was 
introduced under the window. After the quantity of caffeine had been allowed 
to flow under the window, the lower cork stopper was replaced, the syringe 
removed and then the upper stopper replaced. During the entire manipulation 
the artery remained perfectly constant at 261 microns, and there was no change 
in the blood pressure. The spinal fluid pressure rose slightly from 24 to 28 


mm. of Ringer’s solution on the introduction of the caffeine It remained 
at this level until the syringe was out and the cork stopper replaced. Then it 
lropped to 26 mm. of Ruinger’s solution, which level it retained. This change 


was undoubtedly due to the slight increase in spinal fluid pressure resulting 


irom the pressure applied to the syringe. 


The results of the local application of catfeine under the window are 
presented in table 4. In all cases but one (experiment +) there was no 
change in the diameter of the artery. In experiment 4 the size of the 
artery became smaller, probably as the result of the mechanical pressure 
resulting from the local introduction. This lasted only so long as the 
syringe was in place. After the syringe was removed the artery 
returned to its preliminary level and remained there without further 
change 


In seven cases when the 
change recorded. In all 


blo 


cases spinal fluid readings were taken in mil- 


pressure 


was taken there was no 


imeters of Ringer’s solution, and in all but one (experiment 5) there 
limet f J lut l ll but t | 


was no change in spinal fluid pressure. 


pressure rose immediately 


reaching 


while 


its maximum reading of 


the 


28 


In experiment 3 the spinal fluid 


atteine was being introduced, 


mm. during the injection and 


then fell to a level of 24 mm., where it remained throughout the rest of 


the experiment 


tion of catfeine, is undoubtedly, 


the result 


This change, occurring coincidently with the introdue- 


of the mechanical pressure 


from the syringe required to introduce the solution under the window. 


The results of this series of experiments indicate in general that caffeine 


sodio-benzoate had no direct, | 


duced under the window. The 
were also unchanged. 
artery, 


a dilated arte rr 


l effect 


1 
blo Dre 


It is important to note that ether dila 


so that in this series of experiments the catt 


on the pial artery when intro- 


i 


Caffetie suring 
Cerebrospinal Fluid 

Blood Pressure, Pressure, Mm. of 
M of Me ry R r’s Solution 
Per Per 

After Cent Before After Cent 

j 

0 

ssure and spinal fluid pressure 


tes the pial 


acting on 


5. i vperinen After Re } } 1} 1) 
l-tfects After Intravenous Administrator The experiments already 
reported were done during the gener il anesthesia ot mytal or ether. 
It is obvious that the results must be conditioned by the anesthesia used 
In an attempt to approximate the normal | siologic condition, thi 
procedure was modified The animals were operated on under light 
ether anesthe sla; readings were aken of the lamet of the rter\ 
the spinal fluid pressure and the blood pressure, exactly as the preced 


Ing riments 
fe 1 ine 
wounds and mto every 


‘| he 


out of 


apparatus ether was then 


to come anesthesia 


then of 


Readings were 


part of thi 


until 


the 


hvdrochl Was 


infiltrates nto all the 


ul that wa act with the 


removed, and the animal was permitted 
the superficial reflexes were present. 
liameter of the tery and the spinal 


1\ ( dd 
they cf] 
Diameter of Artery 
Caffeine Cafl Microns 
Sodio AY per 
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fluid and blood pressure. These were repeated until a satisfactory base 
line was obtained. Then caffeine sodio-benzoate was introduced intra- 
venously or locally under the window, and the results were recorded. 

The removal of the ether always caused a constriction of the artery 
measured and a change in the whole field All the visible vessels became 
narrower, and the pia became considerably paler \s a rule, the spinal 
fluid pressure dropped, as did the blood pressure. In these experiments 
it was necessary to obtain a base line that remained constant to be sure 
that any change occurring in the course of the experiment was due to the 
effect of the caffeine and not to the removal of ether. 

An experiment in this series is presented in chart 5 \t the onset of the 
experiment the artery was 171 microns in diameter, the spinal fluid pressure 


was 20 mm. of Ringer’s solution, and the blood pressure reading was 94 mm. 


grains of caffeine sodio-benzoate was injected 
ivenousiy im hiteet econds Within fifteen seconds after the injection the 
artery constricted to 162 microns and in twenty-five seconds after the adminis- 


tration of caffeine had reached a level of 144 microns, a decrease of 20 per 


cent bel The artery immediately began to dilate, and 
within forty seconds of its lowest reading had reached a level of 171 microns. 
This was retained for fifty seconds, and then the artery dilated further until 
within thirty seconds it had reached a level of 180 microns. It persisted at 
this level until the end of the experiment, an increase of about 4 per cent of the 
reliminary value 


The spinal fluid pressure during the preliminary period was about 20 mm 


Ringer's solutior On the administration of the caffeine it rose slightly to 
22 mm., remained there for twenty seconds, dropped back to 20 mm. during 
he next thirty econds and then rose to 30 mm. of Ringer’s solution It 
retained this peak for a moment and then dropped back immediately to a level 
20 mn During the rest of the experiment it rose again to 23 mm. and 
eturned to about its preliminary level The peak of its curve showed 
nereast {f 46 per cent over its preliminary value The preliminary value 
the blood pressure w 94 mm. of mercury On the introduction of the 
caffeine, the blood pressure dropped, reaching its lowest reading, 40 mm. of 
er t tv-f econd fter the introduction of the caffeine It retained 
this low value for two minutes and then rose slightly to a value of 70 mm., 
\ retained until the end of the experiment The lowest value for blood 
pressure represented a drop of 51 per cent of its preliminary value 
\ er experimet! vn in chart 5 In this experiment the base line 
reading of the artery \ 225 microns, the spinal fluid pressure reading was 
37 mm. of Ringer’ lution and the blood pressure was 94 mm. of mercury 
During the dministratior f 24 meg. per kilogram of caffeine sodio-benzoate 
ntravenously in twent econds, the artery constricted 216 microns Within 
en seco! n t had re ed a valu f 207 microns and immediately began 
lilate agaun ne minute after the caffeine | id been introduced the artery 
had dilated to 243 microns, at which level it remained until the end of the 
experiment In tl case the lowest point the curve represents a dilatation 
The spinal fluid pressure dropped to 33 mm., a. slight drop 


f 10 per cent, and within forty seconds had risen to 39 mm., slightly above its 


nreliminar \ thiurt econds if dre pped back t its prelin nary reading 
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of 37 mm. of Ringer's solution, which it retained until the end of th 
The change in the cerebrospinal fluid pressure was slight The b 
level was 94 mm. On the administration of. the caffeine it rose 
a peak of 150 mm.; it immediately dropped to a value of 58 mn 
forty seconds atter the introduction of the caffeine had reached 
50 mm; it rose slightly and remained at 58 mm. of mercury unti 
the experiment. At its peak it represented an increase of 57 | 
at its lowest level a change of 46 per cent 


It is of interest that in this experiment there was an acute 


Ir} 


e experiment 
lood pressure 
suddenly to 
1. and within 
a value of 
1 the end of 


ver cent, and 


rise in blood 


pressure followed by a fal] after the intravenous introduction of caffeine. In 
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Chart 5.—Caffeine sodio-benzoate without ether. Two experimet 
the effect of caffeine (24 and 28 mg. per kilogram) administered 
on the diameter of the pial arteries, blood pressure (B.P.) an 
pressure (C.S.F.) after recovery from ether anesthesia. Intrave 
caused an acute constriction in the artery followed by a dilatation 
fluid pressure (C.S./.) dropped slightly and then ross The b 
dropped during the administration. In the second experiment, t 


preceded by a sudcet se m blood pressure (B P que ft 


a uae 


n the part of the animal 


1/1 


its illustrating 
intravenously 
1 spinal fluid 
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The spinal 
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this particular experiment this acute rise was presumably due to a_ sudden 
movement of the animal's leg when the drug was introduced It is the only 
ne in the series in which it 1s tound 


The data of all of these experiments are presented in table 5. Doses 
of caffeine, varying trom 1) to 4 grains (0.03 to 0.26 Gm.), were used 
The catfeine was introduced intravenously in all experiments excepting 
no. 7 in which it was given subcutaneously. In sixteen of eighteen 
experiments the arteries constricted for a short time (from eight to 


thirty seconds) after the introduction of the caffeine. The brief con- 


4] 5 ect f Intravenous Administration of Caffeine Sodio-Benzoate 
recove) from Ethes 


Dose Cerebrospinal Fluid 
Diameter of Artery Blood Pressure, Pressure, Mm. of 
Caf Caf Microns Mm. of Mercury Ringer's Solution 
feine feine, 
Sodio- Mg Per Per Per 
Ex per = Cent Cent = Cent 
ent Grains gral = Low High = = Low High = Low Hig! 
i4 4.5 4 0 
I] 4.4 4° 16 l 
) 1s 8 44 
VII 1.0 ) 14.0 11 
VII 4.0 14 18 4 0.0 
IX 4.0 ‘ + 
X 0 0) 40 14 ) 
XI 2% 0 70 252 0 60 l 
XTV 8 44 4¢ l 4 
X\ ) 14 
XVI 0.4 1.0 65.4 
* The percentage chang ndicates by “low the initial contraction of the artery, and by 
high,” the subsequent dilatatior The same holds true of the blood pressure and cerebro 
pina fi } pressure 


striction was followed in twelve cases bv a dilatation of long duration, 


lasting in most cases until the end of the experiment, and ranging 1n 


amplitude from & to 42 per cent. In one experiment the final reading 


was 5 per cent less than the initial value. There was considerable varia 
tion in the behavior of the artery, which probably was dependent on the 
depth of anesthesia he animals more fully out of anesthesia in most 
cases demonstrated the acute contraction followed by a marked vaso- 
dilatation, while those showing the contraction were more deeply under 


| 


anesthesia Pheir behavior thus approximates that of the etherized 


1 
Nel 


thet dilates the cerebral vessel. and the removal of the et 


anesthesia results in a marked constriction of the vessel in most cases. 


] 
| 


Phis is the usual phenomenor ()ften, however, one finds animals 1 


Ww 
animatis 
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which, owing to some other change in the internal environment, the 
vessel does not contract immediately. The superficial reflexes may be 
present, and the ammal may show signs of activity, yet the vessel 
remains at the ether level. [experiments 9, 10°-and 14 represent such 


amimals, and it will be noted that in these experiments catfeine exerted 


only a constrictor citect, which is exactly the etfect exerted during 
ether anesthesia (table 3) when the vessel was dilated probably to its 
maxiunum. In other words, in these experiments the etfect of the drug 
depends on the initial state of the vessel, and the knowledge of this 
state, whether it be initially dilated or constricted, is important befor« 
one 1s able to pre dict the action of the drug 

In table 5 are included also the data on the blood pressure and cere- 
brospinal fluid pressure In most cases the cerebrospinal fluid pressure 
reflected the arterial diameter, decreasing as the artery became smaller 


and rising as the artery dilated. That this 1s not an absolute rule, how 


ever, is demonstrated in experiments 3, 15 and 12. Undoubtedly some 


of these variations can be explained as changes resulting from the 


animal's struggling, marked changes in acid-base rate or the result of 
abnormalities in respiration It was attempted to rule these out as 
much as possible by using artificial respiratio 


The blood pressure readings do not seem consistent on a superficial 
glance. In all cases but the one discussed (chart 5) there was ai 


initial arop 1n blood pressure followed bv a recovery to its initial valu 


This drop in blood pressure is presumably due to the cardiac action of 
the intravenous caffeine In nine cases this sudden drop was followed 
by a rise in the blood pressure well above the preliminary level, lasting 
from five to fifteen minutes. Most of these experiments, however, did 
not last long enough to furnish data on the secondary effect (Sollmani 
and Pilche1 ) of the drug on the cardiovascular svstet 
) Iéffects -\iter [Local Administration Iexperiments were also 
carried out to discover the local effect of introducing catfeine sodio 
benzoate directly under the window. The procedure here 1s exactly the 
s that uss ns | dZ 
Ringe ul Sa cont 
( 
‘ t ( wire 
esti i | ed ( 
fic ] ( \t ne l 
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The results of this series of experiments are presented in table 6 


6. 
In all cases but one there was a dilatation of the pial artery ranging 


from + to 34 per cent. In most cases the spinal fluid pressure remained 


fairly constant during the experiment. 


In experiment 7 it rose from 
46 to 50 mm. of 


Ringer's solution when the caffeine was introduced, 


but after the syringe was removed the spinal fluid pressure remained 


constant while the artery dilated In all cases when the blood pressure 


was taken it also was constant during the entire experiment. In sum- 
mary, it can be stated that the local application of caffeine to the pial 
artery caused a dilatation of the artery and generally no change in the 
cerebrospinal fluid or blood pressures. There was also a corresponding 
f all vessels in the microscopic field as well as an increase 


in the velocity of blood flow. 


1:1 
dilatation oO 
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ents During Amytal Anesthesia: In all of the experi- 
ment us far reported the blood pressure was within normal limits. 
In experiment ne was given intravenously just before the 
cle the | during amytal anesthesia and was found to constrict 
the cerebral arte1 This action was directly opposite to that usually 
found unvtal anesthesia. On investigating this unusual reaction, 
it \ that in this particular experiment the blood pressure had 
be \ \ ttempt was made to evaluate this factor and to 
lets hat effect caffeine had the arterial diameter when the 
bloo ent of this nature is presented in 
{ 
P etize 25 cent amytal 
) 1 1m 1 11 pira 
n d h] T ig¢ 
ab. ] pre } decre til the 
| ( ) the lan ( t ic] ] 


three minutes, and the handling oi the cord preliminary to cutting, the artery 
retained its value of 522 microns, while the blood pressure rose to a level of 11 
mm. When the cord was severed, the artery immediately dropped from 522 ¢ 


450 microns in diameter, a drop of 14 per cent, and then rose within one minut 


to a diameter of 504 microns. It remained at this level for twenty-four minutes 


MMorMy 


MICRONS 


ARTERY 
ir 


3GR. RINGER'S 
IGR.USGR. I5SGRicp 
TIME INMIM. O 10 1s 20 2s 30 35 
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Chart 6.—Caffeine sodio-benzoate with | bl pressure; amytal anesthes! 
Constrictor effect of intravenous caffeine on the pial artery in an animal wit 
low blood pressure during amytal anesthesia. The spinal cord was cut at the tl 
cervical level al d thre subsequent chat re irted resp t 
reverse of that fom vith normal blood pressure during amytal anesthesia 
when caffeine was given (i utting ti ! the | d pressure dropped t 
a level ot om t mercur ind cont troy during the t 


minutes until it reached a level f 14mn t retained for, fi 
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t catfeme sodio-benzoate intravenously (11 mg. per kilogram) caused 
ase In arterial diameter from 504 to 450 microns, a decrease of 10 per cent, 


ithin the next half minute the artery dilated to 486 microns. The blood 


ure dropped trom 15 to 11 mm. of mercury \t this point, 17 mg. of 


imtravenously caused another decrease in the size of the artery from 
450 microns, with very little chan in the blood pressure After both 


ery and the blood pressure had returned to their preliminary level, another 
f 17 mg. intravenously, given quickly, caused an acute contraction of the 


from 486 to 324 microns with an immediate return to 486 microns, fol- 


by a slight drop to 450 microns. The blood pressure dropped slightly, from 
14 mm. of mercut At this point 11 mg. of caffeine was injected subcu- 
This had no effect the size of the artery, but caused a further 


7.—Ihe Response of the Pial Artery to Caffeine Sodio-Benzoate in Animals 


4 
Number Blood Pres Diameter of Artery, Microns 
‘ sure, Mm. of Dose, Mg. per — 
Doses Mercury Grains Kilogram sefore After Per Cent 
t A IS ? 10 61 108 25 
8 24 7 
tl ‘ 24 60 11 
j 4? 06 10 
S06 0 
( 117 30 
Os 117 
17 117 0 
7 
D 44 7 li 
0 
ao 0 
47( 10 
4 
10 ( 40) 


ustrating the variability in response of the size of the pial artery to the effects of 


nous sodio-benzoate in the presence of low blood pressures during amytal anesthesia 
neral reaction in the presence of low blood pressure is constriction, a reverse of the 


d= pressure Three minutes after this, an additional intravenous 


22 mg. caused an acute constriction of the artery trom 450 to 270 


followed by an almost immediate rise to 450 microns. The blood pressure 
sudden drop trom 13 to 5 mm. of mercury, and then rose within the next 
nute ntil it reached peak 22 mm., from which point it fell slowly 
mn \t this poimt the flow in the artery became slow, and the artery 
cvanot The artificial respiration was increased, and 7 cc. of Ringer's 

Vas given intravenous! This had little effect, for the blood pressure 
ied to drop, and the artery decreased in size until the animal died 


w blood pressure in other experiments was lowered by bleeding 
imal from the femoral artery. In these experiments, in the pres- 
low blood pressure during amytal anesthesia, caffeine generally 


‘everse of that usually observed. This 


ine 

nd w 

affeine 
480 t 
+] rt 

dose 
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is generally the case, but is not an absolute rule. Cccasionally it has no 


effect on the size of the artery (table 7) The point of interest is that 
the same instability found in the blood pressure response to various 
stimuli after the introduction of catfeine with low blood pressure ( Soil- 
mann and Pilcher'*®) is also tound in the behavior of the cerebral 
artery. Undoubtedly, one is dependent on the other. In evaluating 
the influence of any drug on the cerebral vessels, it is essential that 


pressure be within the normal limits 


the initial blo 


These experiments show that caffeine sodio-benzoate, catfeine citrate 


and catfeine chloride, when administered either intravenously or sub- 
cutaneously, act on the cerebral vessels. During amytal anesthesia all 
doses that have any ettect on the vessel give a vasodilatation and an 
increase in the rate of blood flow This holds true of all vessels 
measured, even down to arterioles 9 microns in diameter. The hyperemia 
of the entire field and the increased velocity of the blood returning in 
1 
i 


the venules suggest that there is also a dilatation of capillaries. Thi 


administration of caffeine intravenously during ether anesthesia has 
resulted in ll cases ina decrease 11 calibe r of the arteries nv isured 
In the third series of experiments, after recovery from ether when 
the superficial re fle Kes had returned, caltfcine 1n most Cases ga a slight 
constriction followed b a dilatation Studies on the direct etfect of 
catteine applied locally to the prtal vessels show that during amytal 
anesth« sia catfeine caused a dt] tation of all the essels cut ny ether 
anesthesia caffeine had no direct etfect on the arterv, while after recovery 
trom ether it caused a dilatation In other words, the etfect of the cat 
feine both system y and loca is dependent on the anesthesia use 
In other studies it has been shown that both ether and amytal anes 
thesia cause a dilatation of the cerebral vessel, ether causing a much 
greater dilatatio1 When catfeine is introduced intravenously, its etfect 
will be dependent partly on the status of the blood vessel at the time 
when the caffeine is introduced. When th ssel 1s dilated moderatel 
as during amytal anesthesia, catfeine will cause an additional dilatation 
depending roughly on the amount of caffeine used. During ether anes- 
thesia, howe ver, whet the arterv is d lated t an extrennr degree it 
responds to catteine by contraction the recovel expel ents 
which more closely approximate normal, the initial size of the vessel 
s smaller than duri amyt ir eth nesthesia n tl eries the 
response st cases consist constricts ed b 
dilatat experiments 1 vhic nstrictio ) 
ether did not take place and thi tery retained its wn tation 
en thou h tl esthes ] ] | rr = 
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was the same as during the series of experiments with ether. When the 
artery was moderately dilated, catfeine caused further dilatation. When 
the arterv was extremely dilated, caffeine caused a constriction ; when the 
artery was relatively in a normal status, caffeine caused a slight con- 
striction followed by a dilatation. In all types of experiments the blood 
pressure reacted in the same way. One must conclude that the initial 
state of the cerebral artery is a determining factor in its response to 
caffeine and undoubtedly to other drugs as well. The type of anesthesia 
is significant only so far as it determines the size of the vessel. 

Local administration of caffeine to the pial vessels in animals during 
amytal anesthesia and in those that had recovered from ether anesthesia 
demonstrated that the direct effect of 


caffeine 1s to cause a dilatation 
under these conditions. 


There is abundant experimental work showing 
that catteine applic d directly to vessels causes a vasodilatation. Undoubt- 
edly the vessel re sponds to the catfeine in the blood stream after 
intravenous injection, and the dilatation could be explained on that 
vasoconstrictor fibers to the blood 


basis. Cutting the vessels in the 
cervical sympathetic trunk on both sides has had 


no etfect on these 


reactions. ‘The dilator fibers to the vessels have not been cut because 
their course has not been completely worked out 

It is not clear why the vessel should, during ether anesthesia, con 
strict after the intravenous injection of 


catfeine. Sollmann and 
Pilchet pointed out that in excised kidneys catfeine could cause no 


further dilatation, but it was able to inhibit 
epinephrine Pheir 1 


perfusion experiments showed that caffeine caused 


the constrictor action of 


centt isomotor stimulation, which was often masked by a peripheral 
isomotor paralysis However, it 1s impossible to explain the con 
strictor effect during ether anesthesia on the basis of central stimulation 
ecause the constrictor effect is present even after the cervical sym 
thetics have been cut It nught be conceivable that catfeine during 
ether anesthesia stimulated the postganglionic fiber or the nerve ending 
1 tl sel This type of stimulus was overshadowed by the local 
t fect during amytal anesthesia and after recovery when the 
1 rf tl essel was smaller, but the work of Fredericque © 
orators tends to prove that caffeine acts as a paralvsant of 
the s thetic fiber \t present this constriction during ether anes 
thes ( be explaine 
t of the recovery experiments, after ether had been removed 
erficial reflexes had returned, when administered 
rave caused an acute constriction followed by a dilatation. 
Che co ction took place immediately on the intravenous introduction 
f the « e, last rom fifteen to thirty seconds and was then fol 
ve tat This was found to occur eve er the cervical 
\ e emovil the ossibilit ( pre ingot! 
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stimulation. Hence, the constriction cannot be explained according to 
Sollmann and Pilcher '* on a basis of central stimulation. In all these 
experiments but one, as well as in the experiments with amytal and 
ether, the intravenous injection of catfeine caused an acute drop in blood 
pressure, cardiac in origin (Sollmann and Vilcher'’). This drop in 
blood pressure lasted from fifteen seconds to a minute and was followed 
by a prompt recovery. Woltf and Blumgart °’ mentioned that narrowing 
of the pial vessels occurred when there was a conspicuous drop in blood 
pressure. It seems probable that the intravenous introduction of cai- 
feine in normal animals causes an acute narrowing of the pial vessel 
due to the sudden drop in blood pressure. When the blo! pressure 
had recovered and catteine was circulating in the blood stream, the 
cerebral vessels dilated as the result of the active local etfect of caffeine 
in the blood stream. ‘The fact that this preliminary narrowing was 
not observed when catfeine was introduced locally under the window 
would show that it is due to some systemic mechanism. Such a pre- 
liminary constriction has been reported with catfeine by Beco and 
Plumier and \lorimoto 

Why was this preliminary constriction not observed in the experi 
ments with amytal and ether? Both amytal and ether cause vasodilata- 
tion in the cerebral vessel, when given to the animal after recovery from 
ether anesthesia; therefore, it seems that the anesthesia must cause an 
inhibition of this preliminary constriction. In other experiments, to be 
published, it was noted that the preliminary constrictor effect can be 
observed when large doses of catfeine are given to animals during very 
light amytal anesthesia, i. e., about one-half the usual dose his addi 
tional evidence points to the possibility that the preliminary contraction 
associated with the abrupt drop in blood pressure can be inhibited by 
amyvtal anesthesia 

The experiments of Forbes and Woltt have shown that as a rule 
the cerebrospinal fluid pressure goes hand in hand with the size of the 
irter When the artery dilates, the blood volume in the brain ts 
increased, and this is reflected by a rise of spinal fluid pressure in the 


cistern manometet Likewise, when the artery constricts the spinal fluid 


pressure drops Inn the present series rf <perinents this relationship 
holds tairly constantly In the experiments with amytal, in which there 
60. Wolff, H. G nd Blu rt, H. | e Cerebral Circulatior VI. The 
Effect of Normal | 1 | 1 Cerebrospinal Fluid Pressure on 
e Velocit il | \ ] Psy 21:795 
April) 192° 
1. Forbe Wolt I ( ( ( at Vas 
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was invariably a dilatation of the artery, there was a rise in spinal fluid 
pressure. In the other experiments in which there was a constriction 
of the vessel from its dilated level, the cerebrospinal fluid pressure 
dropped in all cases In the experiments after ether anesthesia the 
cerebrospinal fluid pressure reflected the arterial size less accurately. 
One is inclined to attribute the discrepancy to the experimental con- 
ditions. Often the animals would move voluntarily or would take 
several deep breaths, which would be reflected in the cerebrospinal fluid 
readings much more readily than in the arterial diameter or blood pres 
sure readings. The conditions for the accurate measurements of thes« 
factors were much better in the experiments with amytal and ether than 
in those made after ether had been removed. 

The recent work of Stevenson, Christensen and Wortis,°° and of 
Denkers * shows that in unanesthetized patients caffeine sodio-benzoat« 
caused a decrease in cerebrospinal fluid pressure. Denkers explained 
this primarily on the basis of the diuretic effects of caffeine. Denkers 
found that the greatest drop in pressure occurred after the first five 
minutes. One is inclined to believe that if diuresis were the most impor 
tant mechanism the drop in spinal fluid pressure would not occur so 
soon after the injection and would persist longer. 

In all probability their results could more reasonably be explained 
on the basis of the action of caffeine on the respiratory mechanism 
It has been shown (Binz,** Cushny,®* Higgins and Means* and 
Smith **) that catfeine acts as a respiratory stimulant, causing an 
alkalosis, which in turn was shown by Wolff and Lennox *° to cause 
a vasoconstriction. It is most probable that this vasoconstriction is 
reflected by a drop in cerebrospinal fluid pressure. In these experiments 
with caffeine the anesthesia, and in some cases artificial respiration. 
may have prevented the alkalosis; thus, these results are more specifically 
due to the circulatory effect of caffeine. Denkers did not state the 
exact dose per kilogram of body weight of caffeine used, but in all 
probability it was not great enough to cause a change in blood pressure. 

The effect of caffeine on blood pressure in all types of experiments 
is of interest During amvtal and ether anesthesia the blood pressure 
dropped acutely and then returned to its normal level. As a rule, the 


drop was greater when larger doses were used. This is in keeping 
with the results of .\ubert.*° Maki.*! von Schroeder,'! Philips and Brad 
62. Cushny, A. R }. Pharmacol. & Exper. Therap. 4:363, 1913 
63. Higgins, H. L.., and Means, J. H.: J. Pharmacol. & Exper. Therap. 12:1 
1915 
64. Smith, R. G.: J. Pharmacol. & Exper. Therap. 33:147, 1928 
65. Wolff, H. G.. and Lennox, W. G.: Cerebral Circulatio1 XIT. The Effect 
Pial Vessels of Variations in the Oxvgen and Carbon Dioxide Content of the 


Blood, Arch. Neurol. & Psychiat. 283:1097 (June) 1930 


ford,'® Vinei,“® Gottheb and Magnus,'* Loewi, Fletcher and Hender- 
son and Sollmann and Pilcher. However, a slight 


1 rise tollowing 


this drop during amytal and ether anesthesia was not found. In the 


animals recovered trom ether anesthesia there was an acute drop fol 


lowed by a ris Sollmann and Pilchet have shown that the acute 


lrop in blood pressure was due to the direct etfect of catfeine m the 
cardiac muscle, causing cardiac depression. This cardiac depression was 


1] ] + + ] 
tollowed by a nuld cardiac stimulation that would cause a permanent 


mild rise in blood pressure, especially when small or moderate doses 


were used \lost of these experiments were of too short duration to 
offer data on th permanent effects of calleme sodio-benzoate Here it 


can be stated that both amytal and ether anesthesia inhibited the see 
ondary rise in blood pressure, which Sollmann and Pilches showed 
ccurred with moderate his rl Was ound, howevet 


in many of the experiments after recovery from ethet 


The local experiments during amytal anesthesia and after recovery 
from ether demonstrated a definite vasodilatation of the arteries and 
veins; the whole microscopic field appeared reddet Chere was no 
change in the blood pressure readings when take the spinal fluid 
pressure rose In some cases, OWing to pressure exerted in introducing 
the caffeine und the window Che dilatation of the artery 1s due to 
he ict calle SOc he CSM wall o1 
nerve endings; this is in keeping with the results of most investigators. 


extrem cilatat t begn t] r ( 1 
ect on the ¢ C1 tl Css | ist tes 
tay i th tot tion t tivdt 
© pre | state © Cssel 11 Ol S rene 
to arugs Lhe situation was encounterc orbes his 
ciates in the . ot histamun e reaction « he vas 
1 

cdlep dent on the T Status or tone ot the ( s( 

] 

this was possible to 1 sure art to a 
hnagnitude ¢ crol These reacte the ad 1 
LTLCTIOICS irterics SCVCT CNM 1 ! surements 
were made of eins nd venules ly ENE s true t + th ell 

1 

re ctecd tine ( av t degree 
+44 + ] + 

no quantitative measuremet ( ries, DU 

on both local nd intravenous administration of catfen uring amyvt 
anesthesia and after recovery from ether anesthesia, there was a red 
denn OT ent ( here Were obs ( an 

increased velo if flow and a dilatation of the eis and enules 4S 

1 1 , 1 
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that the capillari well as the arteriol enuiles Hate 


With ether inesthesia, however, the el was n state ot rather | 
increase in velocit vent hand in hand wit sodilatation rl ere- 
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brospinal fluid pressure for a moment approached the level of the 
arterial blood pressure, which, according to Wolff and Blumgart,®° 
should cause a decrease in velocity. ‘These experiments offer no quan- 
titative measurement of the change in velocity, and the observation 1s 
merely reportes lLandegren and Tigerstedt reported that caffeine 
causes an increase 1n the velocity of blood flow. More recently, Kar- 
ger"? Pethe and Peritz® believed that caffeine, by increasing the 


blood flow, was beneficial in the treatment of epilepsy. 


Sollmann and Pilcher believed that caffeine stimulated the “‘vaso- 
motor” (7 vasoconstrictor) center. These experiments do not confirm 


t1 


this observation so far as the constrictor impulses to the blood vessels 


are concerned The results were the same even when the cervical 
sympathetic chains in the neck were cut. On the contrary, two experi- 


ments convinced Fredericque that caffeine acted as a paralysant to the 


sympathetic fiber. Catfeine caused an inhibition of the vasoconstriction 


that follows faradic stimulation of the central end of the cervical sym 
pathetic trunk. This paralysis may play some role in the dilatation of 
the vessel hat catfeine has a direct effect on the vessel wall itself in 
excised vessels has been shown by Cow Probably the dilatation of 
the vessel is the result of several factors, one being the direct action 
m the vessel itself, and another the paralysis of the sympathetic end 


rean 1n he wall the vessel 


hese experiments in no way lend support to the idea of Dreikurs °** 


m the action of cattein He believed that the action of caffeine was 
lependent on the autonomic status of the patient. When the action 
if the eus was predominant, catfeine acted on the vagus mechanism 
ikewise, in other patients in whom the sympathetic action predom 
nated, catteine reentorced this mechanism In these experiments the 
iction on the vessel was exactly the same whether the cervical sym 
patheties were intact or cut. It is obvious that cutting the sympathetics 
llows the vagus dilator mechanism to act predominantly, and one would 
expect different reaction than when the sympathetics were intact 
This was not found to be the case 
The type of response to catfeine in the presence of low blood pressure 
is Of interest from several points of view. It was found that with low 
lood pressure during amytal anesthesia caffeine most frequently gave 
reversal of the usual dilatation. Often it caused no reaction on the 
part of the blood vessel This again emphasizes the importance of 
| tedt, R Sk 1 Arc 4:241 
1892 
7 | med. Wehnschr. 8@:1531. 1924 
8. Pe | t r\ crypog. 23:255, 1925 ted | 
( Cobl S epilepsy Harvard Medi Monographs, Baltimore 
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the preliminary status or tone of the circulator DI 

any vascular reaction. Sollmann and Pilchet lave 
and these experiments add contirmatory evidence 
observing the blood pressure or the caliber of the art 
is definitely conditioned by the initial status of the sy 


edly a great deal of the di ervgence oft oOpimion in 


pharmacologic problems arises from the lack of consi 


fundamental fact 
the VESSCIS 11) thie 


the rest of th DOCY review of the literature 


pointe 


this 


\\ hethe r 


sidering 


out, 


One is 

the re sponse 

m. Undoubt- 
circulatory and 
ration of this 


preponderance of evidence pointed to the fact that catteine ca 


vasodilatation, often preceded by a shgeht constriction 


striction was tound present when the drug was g1\ 


and can be explained most reasonably on the basis 


depression. However, the direct application of cattein 


the vessel causes a vasodilatation. This was found to exis 


of muscle, kidney, retina, lung and liver 
strate the same reaction in the cerebral 


is no direct evidence of the action ot catfeine on the 


1 
il 
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vesse ls of the pla. 


cie 


the parenchyma of the brain. The fact that the velocit 


is increased in the arterioles entering the parenchyma of the brain and 
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oe 
ntravenously 
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These experiments demon 


\s vet ther 
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in the venules coming out of the parenchyma would lead one 


that in all probability the deep vessels also dilate 


the 


vessels In 


blood 


the 


results of these experiments on th pial vessels are in keeping with the 


results of most in estigators studving vascular response 
where in the bod 
SUMMAI 
1. During amvytal anesthesia the intravenous admin 


feine sodio-henzoate caused a dilatation of the pia 
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cerebrospinal fluid pressure and an abrupt drop in blood 


immediate return to normal. J.ocal administration of 
to the pia caused a dilatation of the pial artery and 
change in cerebrospinal fluid pressure or blood 


teine caused a constriction of the pial artery from its initial diameter, 
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a drop in cerebrospinal fluid pressure and an abrupt drop 
pressure with return to normal \fter local administration, 


ether anesthesia, catfeine had no etfect on the pial arter 
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reflexes were present, the intravenous administration « 
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immediate dilatation. In most cases the cerebrospinal fluid pressure 
dropped and then rose immediately. The blood pressure dropped 
abruptly and then immediately rose to its normal level, and in most 
cases exceeded its preliminary level. Local administration of catferne 
solution to the pia, after recovery from ether, caused a dilatation in the 
pial artery with no change in most cases in the cerebrospinal fluid 
pressure or blood pressure. 

$. In cats with abnormally low blood pressure during amytal anes 
thesia, caffeine sodio-benzoate, when administered intravenously, caused 
a marked variability of response in the pial artery In most cases the 
caffeine caused a constriction of the pial vessel, which is the reverse 
of what is found when the blood pressure is within normal limits. 

5. The response of the pial vessel to catferne was dependent on the 
initial diameter of the artery before the catfeine was introduced 

6 During amytal anesthesia and after recovery from ether anes 
thesia, there was evidence of dilatation of the measurable arteries, 
arterioles and venules. Changes in velocity and color were observed. 


which indicate that the catfeine caused a dilatation of the capillaries 


7. The results presented are in keeping with the resuits of most 


investigators studying the vascular response to catfeine in other parts 


of the body his would suggest that the vessels of the pia respond to 


catfemne in the same way as do the vessels elsewhere in the body. 


Dr. Stanley Cobb extended encouragement throughout the course of these 


experiments, and Dr Henry = lorbes rendered issistance 1n working out the 
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kNCEPHALOGRAPHY 


ANATOMIC AND CLINICAI CORRELATIONS 


HENRY H. DIXON, M.D 


Phe development of encephalography has provided ew metho 
of precision for the examination of organic diseases of the brait 
During the past three vears we have used this procedure it ve hun 
dred and three cases and have found it of great value in the interpr 
tation of symptoms and prognosis his procedure, while not devo 
ol dangers. care fully usec VIVES Concerning thr nature 
and extent of cerebral pathologic condity which offsets the hazards 
involved 

Che interpretation of the reentven s adows in. tl ence] low in 
Is pendent On the ph sical relation Ss ¢XIsting 1 th ull ( ollection 


ot air replacing filled areas result in ition of the Passa 
of the x-rays In the normal encephalogram one tinds a constant ve 


eral pattern of cerebral topography his is subject to alteration by 


Various pathologi processes especially common in det Citta paralvtica, 


as shown by inflammatory arachnoiditis and atrophic chanves 

In the normal brain the cerebrospinal fluid) spaces s v clearcut 
anatomic relationships \ny extensive alterations of thes natomic 
relationships result in distortion, obliteration or displacement of the 
cerebrospinal fluid pathways replaced by ai Many clinicians have 


been skeptical Ol the nterpretation ot encephalograms 


i 
In these studies we have attempted to reconstruct the cerebrospinal 
Huid pathways in relation to the normal brain by direct injections of 


wax, thus obtaming a cast of the internal communicative pathways 


In the dissection of the normal brain there are many passageways 
that apparently remai potential until some pathologic change develops 


We present some of these changes in visualization as contrasted wit! 


actual anatomic plates. Our clinical material and characteristic encepha 


lographic observations 


are summarized in the accompanying table 
In the normal encephalogram, the distribution of air is de pendent on 
the replacement of fluid of the ventricular system and of the extra- 


cerebral spaces, wherein the fluid is limited by the dura which passes 
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over the most prominent points of anatomic structure. As the dura is 
not turned in to conform to the lesser variation in contour, this space 
becomes filled with fluid. There is in the normal brain patent communi- 
cation between most of these spaces. It has been our attempt to point 


out the more important of these spaces and the communication between 


em by using anatomic models for comparison with the encephalogram, 


Dementia par Vtiea i 7 Varying degrees of enlargement of ventricles with 
cortical atrophy or arachnoiditis; dilatation of 

Before 1 ria “t busal cisterna, ofter including the cisterna vena 
agnha; accessory pathways, especially in the region 

\fter? of the sylvian fissure; localized separation from the 

! hinges; separation in the region o the longi 

dinal fissure; after malaria, resolution of the 

irachnoiditis nm aureus visua ition of a much 

ore eXtensive atrophy; occasional ventricular co 
ipse: cisternas nod ventricles continue lilated 


labes dors It of the tabetice cuses which jections were 
ile, the process seemed to involve the brain with 

1 low grade reaction with organization, giving clear 

Vista ition of atrophy with ttle arachnoiditis: 

ventricfes usually smnall and distorted: deep cortical 


res aitering the cerebral typograpliy 


itrophy with ventricular dilatatior on 

side of injury Widened cortical sulei; altera 
tio! I cerebra topography fracture demon 
strated): without fracture lateral areas of detach 
ment Trom dura; separation of medial longitudinal 


( renera ed atrophy wit! nereased fluid over 


epsy ] ututio ot busa Cisterna, otter neluding thre 
sterna ve i magna: some arachnoiditis: in some 

causes low grade atrophy wit! nerease of ftiuid 
pockets over cortex and dilated ventricles; normal 
dings: posttraumatie or postinfeetive: cortieal 
utrophy with localized collections of fluid dilata 
tion of basal cisterna, often also o the cisterna 
Vena lnagna diopathie findings: slight to moderate 
uted basal cisterna with occasional visualization 
of cisterna vena magna; low grade arachnoiditis, 
nors, ete., characteristic findings of this patho 

Orie conditior 
Mental deficiency Variable picture localized atrophy: unilateral ver 
tricular enlargement frequent; bilateral ventricular 
enlargement in some; dilatation of basal cisterna; 
almost always marked convolutional atrophy with 
epening and widening of sulci 


thus indicating the anatomic structure limiting these spaces, which 
structure, by pathologie variation, gives altered and better visualization. 
We have attempted to use, so far as possible, the anatomic terminology 
in describing these spaces 

Phe committee for the standardization of encephalography, as quoted 
by Pendergrass, has given a clearcut description of the findings in the 
normal encephalogram, and many other workers have contributed to 
the interpretations involved. such as Penfield, Waggoner, Woods, Pan 


coast and Fay, Dandy, Bineel, Martin and Uhler, Mever and others. 


rotal No. of 
No. of hneephal 
Diagnosis Patients eras Genera Findings 
| 
Widened sule throughout and loss of structure 
Visua ead 
| 
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Fig. 1.—Cisterna longitudinalis cerebri !, normally, this space 1s not filled by 
air to the extent of visualization, but with the occurrence of certain pathology 
events it is readily visualized. From anatomic studies we are convinced that the 


filling is from the cisterna pontis by way of the 


cisterna peduncularis and exter 
sion of the posterior cerebral artery This space les between tl 


e artery of the 


falx and the corpus callosum (top arch), limited posteriorly by the crus of the 


fornix anteriorly. 8, visualization by block of the internal system to air without 
arching, characteristic of increased internal pressure C, visualization of this 
pathway by blocking of the internal passages by a verified tumor of the fourtl 
ventricle. Note the raising of the central arch by dilatation of the ventricles 
and an absence of the shadow of the fourth ventricle }), visualization of this 
space by ventricular collapse his space is supported by the band of the corpus 
callosum and the structure of the thalamus \ case of dementia paralytica with 
marked atrophy and arachnoiditis. / indicates the cisterna longitudinalis cerebri 

the cisterna interpeduncularis with extension _ the cisterna pontis; 4, the 
cisterna chiasmatis; 5, the sulci cinguli; 6, the anterior border of the pons; 7, the 


third ventricle: &, the fourth ventricl 
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Fie. 3 Phe sulci cinguli 1. filling of this sulcus occurs to a notable extent n 
cases of severe atrophy. It is also visualized in practically all cases in which the 
stria longitudinalis is filled, probably by direct transmission of air trom this spac 
B,acase of severe atrophy of dementia paralytica. The anterior part of the cingulum 


is largely destroved 1 


this case The communication here is apparently anterior 
through the extent of the sulci cinguli. C, filling of the sulcus cinguli in a case ot 
fourth ventricular block associated with filling of the stria longitudinalis. JD, a 
lesser degree of atrophy of dementia paralytica with the arachnoid process largely 


obliterating the cortical pathways. Here the sulcus cinguli is apparently filled by 


the communication from the anterior interhemispheric pathway made patent by 
atrophy | indicates the cisterna longitudinalis cerebri; 2, the third ventricle; 


the sulcus cinguli: 4, the body of the thalamus; 5, the fourth ventricle; 6, the 


cisterna vena magna the cisterna pontis; 8, the cisterna chiasmatis; 9, th 


cisterna interpeduncularis with extension along the course of the posterior cerebral 


artery; /(, the anterior border of the pons 


_ 
> 3 | | 
| 
Pad 
| 
10 
| 
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Fig. 4+.—The cisternae chiasmatis, interpeduncularis and pontis; visualization of 


the fluid issuing from the fourth ventricle by way of the fora- 
mina of Luschka and Magendie communicates with the cisterna vena magna, being 
limited in this space by the dura against the atlantoid ligament. The space is 
limited anteriorly by the brain stem and superiorly by the inferior surface of the 
cerebellun Communicating pathways pass around the brain stem at the inferior 
border of the pons, ending in a space formed by the passage of the dura directly 
over the notch between the lower border of the pons and the brain stem. Supe 
riorly, this space extends around the body of the pons, and here it communicates 
with a space limited superiorly by the structure of the thalamus and its pial cover- 


ing; laterally it is limited by the medial surface of the temporal lobes, and ante 


riorly, by the limits of the medial cranial fossae. Posteriorly, it is limited by the 
pons and cerebral peduncles. This space contains the optic chiasm and has been 
termed the cisterna chiasmatis. It communicates directly through the cisterna 
interpeduncularis with the space around the posterior cerebral artery and also with 
the temporal fissure \s it communicates with the sylvian fissure, 1 is the main 
pathway for the passage of fluid over the cortex \ny process interfering with 


the normal cortical distribution of the fluid is a factor in causing dilatation of the 
cisternae chiasmatis and interpeduncularis \trophic processes are also usually 


accompanied by dilatation of this space. &, marked dilatation of the cisterna pontis ; 


visualization of the anterior border of the pons in a case of generalized atrophy it 


early tabetic dementia paralytica. C, dilatation in general atrophy and arachnoiditis 


in dementia paralytica Note the optic tracts and the anterior border of the pons 


), marked dilatation and communication into the interhemispheric space by way 


ot the anterior fossa, in dementia paralytica with marked arachnoiditis. / indicates 
the cisterna pontis ; the cisterna chiasmatis; 3, the thalamus; 4, the interpeduncu 
laris; 5, the optic tract; 6, the anterior border of the pons; 7, the fourth ventricl 


Y, the lateral ventricle; 9, the aqueduct of Sylvius 
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IND |] 


SYCHIATRY 


Fig. 5.—Cavit f the septum pellucidun !, in the normal brain, except in 
anomalies wherein there is a wide separati the columns of the fornix, this 
space is rarely fille This space is tormed by the two laminae of the septum 
pellucidum and normally is not visualized in en alography In two conditions, 
however, it contains sufficient air for visualization | the congenital anomaly 
(fitth ventricle the septums are widely placed, and there is a patent opening from 
the tip of the third ¢ ricle t this space | he severe generalized atroph ol 
dementia paralyt this space s quite often visualized hres ises are she 1 
vhich Varvings rades I itropl \ have beet Vi ualized In il] } these Cases the 
itrophy is marke« e filling of this space 1 ur cases has occurres n those 
which there vas marked mental detertorati ij addition t Visualization of 
the cavity of the septum pellucidum, there 1s marked cingular and lateral atrophy 
The corpus callos ippears dense thar rina advanced typ \ dementia 
paralytica ( gross destruction of t corpus callosum along wit! iteral and 
cingular atroy ery advanced type A dementia paralytica the mina of the 
septum pellucid the left seems obliterated above, with a decrea the 
shadow i the illosun lateral and « gular atropl idd 1 the picture 

distor tvpe A det tia paralvti 1 ates t rpus calle the 

lun the the ivit i the sept | dun the rad ve 
tricl 5 ] the tert i | s cerebr th ila 
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Fig. ¢ Insula visualization !, the area of primitive cortex, which is over- 
laved by the developing pallium, has a patent communication with the sylvian 
fissure. In the normal encephalogram this area is not visualized. When, owing to 


pathologic changes, it is filled with air, it is visualized as a crescent-shaped area 


which is anatomically limited, inferiorly by the circular sulcus and superiorly by 


the overlapping palliun Directly central lies the globus pallidus, and laterally 
the overlapping pallium of the parietal and temporal lobes, which is divided by the 
depth of the sylvian fissure Atrophy patterns which allow for visualization are 
usually significant of pallidal disease These changes are RB. uniateral degenera 


tion in a case of unilateral, parkinsonian syndrome; C, dementia paralytica with 


marked rigidity and tremors, showing shrinking with widening of the imsular 


space bilateral parkinsonian syndrom Phe structures seen are: /, the insula, 
ind thre sviviat tissure 


‘ % | 
| 
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Fig. 7.—The cisterna vena magna cerebri 1, the air-filling of the cisterna 
vena magna cerebri is limited superiorly on all sides by the tentorium cerebelli, and 
laterally by the tentorial attachment and dural contact with the skull.  Inferiorly, 
it is limited by the superior surface of the cerebellum. This space in the normal 
brain 1s not filled to the extent of visualization. Pancoast and Fay expressed the 
helief that dilatation of this space is the result of increased fluid, owing to failure 
of fluid absorption. We have observed its appearance most commonly in epilepsy 
and in dementia paralytica, in which an arachnoid pattern is present over the 
cortex. Several cases of dementia paralytica, which at postmortem examuinatior 
have shown a markedly increased amount of fluid under the tentorium, also showed 
a marked inflammatory adhesive process over the superior’surtace of the cerebral 
cortex. B and C, anteroposterior and lateral views in a case of posttraumati 
epilepsy, showing a clearcut cisterna vena magna as part of a generalized fluid 
increase with a generalized atrophic process. /), dementia paralytica with advanced 
arachnoiditis and a basal collection of fluid, which has been re placed by air ] indi- 
| 


cates the cisterna vena magna: the cisterna longitudinalis cerebri: latera 


ventricle; 4, third ventricle 


A B | 
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ig extension of the cisterna interpeduncularis along the posterior cerebral 


artery into the region of the medial longitudinal fissure. In cases of low grade 
generalized atrophy, there is often visualized an air-filled area starting with the 
cisterna imterpeduncularis and extending around the anterior border of the pons. 
It takes the course of the posterior cerebral artery; it then becomes limited 
laterally by the covering of the fimbria of the hippocampi, and anteriorly by the 
pulvinar of the thalamus. It passes up over the posterior part of the corpus 
callosum, ending in the sulcus of the corpus callosum, being limited supe riorly by 
the cinguli convolutions. Three cases are shown, indicating the occurrence of this 


phenomenon in low grade atrophy of dementia paralytica without arachnoiditis. It is 
not visualized in the normal brain, and as yet we have not observed it in any con- 
dition except dementia paralytica. It tends to occur with organized atrophic proc- 
ESSE The patients included have shown clinical evidence of a thalamus syndrome, 
which is of interest, as the thalamus forms the anterior border of this space. J indi 
cates the pulvinar of the thalamus; 2, the fimbria hippocampi; 3, the ventricular 
floor; 4, the cisterna interpeduncularis; 5, the anterior border of the pons; 6, the 


extension between the pulvinar and the fimbria 
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Since the origin of the method by Dandy in 1918, much progress 
has been made in the technic and in the interpretation of the patterns 
found. With the occurrence of certain pathologic events, many of 
the spinal fluid spaces are so altered that visualization is markedly 
improved. From a rather extensive series completed at this hospital, 
we have chosen plates that indicate clearly the structures that are 
shown on our anatomic models. 

In our series of cases the mortality was less than 0.25 per cent. 
With the use of the dual needle svstem, we believe that the contra- 
indications are few \rteriosclerosis, detectable in the optic disk, 
meningovascular reactions (syphilis) and too great an increased pres- 
sure due to lesions of the posterior fossa are the most common con- 
traindications. One patient with arteriosclerosis died, and in one case 
a hemiplegia developed following the encephalography ; Rosenheck also 
reported a hemiplegia from this cause. 

Our experience in epilepsy has been exceedingly encouraging. In 
using dehydration methods following the injection of air, we have had 
in many cases a freedom from attacks for months. We believe also 
that it has advantages in posttraumatic psychoses, as we have seen 
improvement in many cases of this type. In dementia paralytica, as 
indicated in a previous paper, we have found the procedure of value 
in prognosis, and it has given us much information as to the mecha- 
nism of the treatment by malaria 

We think that the procedure may be of value in treating mental 
deficienc\ In many cases an increased pressure of the spinal fluid 
is noted, with an atrophic pattern, which in some cases may be due 
to the increase of fluid pressure. 

In most cases the method of choice 1s that without anesthesia, but 
we see no contraindications to the use of ether. Carpenter's report 
of its use Is encouraging 


SUMMARY AND CONCLUSIONS 


Iencephalography, as a new method of precision in diagnosis, is of 
great value With care it is possible to interpret the roentgen tind 
ings in terms of anatomy, and we have attempted to establish this by 
a few comparisons. We believe that this procedure will add much to 


an understanding of the pathologic changes in the brain 
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RELATION BETWEEN MYASTHENIA GRAVIS) AND 
KNOPHTHALMIC GOLTER 


SAMUEI COHEN, M.D 


FREDERICK H. KING, M.D 


Since and Basedow lirst cle scribed the (discase bearmyg 


ther nawies and Wilks anda | rh lirst cle ribed Cases OF 1) asthenia 
gravis under the captions of bulbar paralysis and bulbar symptom con 
plex, several descriptions of cases presenting the signs and symptoms 


ot both these diseases have appeared im the literature. Such a remark 
able group of cases with the symptoms and signs of these apparent! 
distinct diseases warrants an analysis with a view toward determining 
whether or not any definite relationship exists It is thought that any 


case of this kind should be reported, with such comments and con 


clusions as ma be justified toward establishit or negating anv such 
relationship 
REPORT \ (ASI 

S. Gs. Schenck uu \pril 1929 ear she had complained nervous 
ness and protuse perspiration, and tor several 1 nths there were pall th upper 
ibdon inal regio and anorexia PI vsical examinatiot at that Linnie showed 
moderate tl alin s, tremor ol the tongue al d hat ds, a palpable t! I id eland. 
a marked vor (sraete sign, a rapid pulse and darl pigmented sku Phe basal 
metabolic rate was plus 50 per cent \ diagnosis of exophthalmic goiter was 
made. and roentgen therapy to the thvroid gland was instituted. On reexamination, 
in January 1930, the patient pre sented a normal pulse rate, marked recession ot 
the oculat sigtis and disappearance ot the tremor Subjectively, shit ther felt 
much improved, despite the basal metabolic rate of plus 32 per cent 

In September, 1930, the patient again came under observation, complaiming ot 
marked weakness, drooping of the evelids and diplopia, all having appeared sud 
denly twe weeks bhetore Hoarseness was present tor one week Examination at 


From the med al service ofl Dr \l \ Rabinowitz, Jewish Hospital Brooklyn. 
1. Graves, Robert J Clinical Lectures on the Practice of Medicine, M. & 
lecture 12, series 1838, 134 


2. von Basedow Exophthalmus durch Hypertrophie des Zellgewebes in der 
\ugenhohle. Wehnschr. f. d. ges. Heilk. 6:197 (March 28) 1840 

3. Wilks, S Bulbar Paralysis, Fatal, No Disease Found, Guy’s Hosp. Rep 
22:54, 1877 

4. Erb. W Ueber einen neuen, wahrscheinlich bulbaren Symptomkomplex, 


Arch. f. Psvehiat. 9:336, 187% 


AND 
BROOKLY 


COHEN-KING—MYASTHENIA GRATIS IND GOITER 1339 


this time revealed ptosis of the left upper lid, limitation of motion of both eyeballs 
in all directions, tremor of the hands and marked loss of power in the extremities 
The patient was then admitted to the hospital. 

Examination.—She was found to be well oriented and cooperative, lying quietly 
in bed, with the mouth half open, and the face expressionless. There were: marked 
ptosis of the left upper lid, complete upper left ophthalmoplegia externa and 
moderate ptosis of the right eyelid, the right eyeball moving incompletely in 


lateral directions. The pupils were equal and reacted well to light and in accom- 


modation. The tundi were normal. The thyroid gland was not enlarged, and the 
pulse rate was not rapid. The patient exhibited marked generalized muscular 
weakness, so that she could not sit up without aid and could not stand unsupported. 


\ppearance of patient when admitted to the hospital 
Her phonation had a nasal character and the voice became weak and indistinct 
iter pronouncing a few words Phere was considerable difficulty in swallowing 
Examination of the blood showed: hemoglobin, 75 per cent (Dare); erythro 
cytes, 4,990,000, and leukocytes, 4,050, of which polymorphonuclears constituted 
59 per cent, lymphocytes, 39 per cent and monocytes, 2 per cent. The Wassermann 


and Kal 


mm reactions of the blood were negative; the blood sugar during fasting 
was 133 mg. per hundred cubic centimeters of blood; the spinal fluid was normal, 
and the basal metabolic rate was plus 48 per cent. A roentgenograin of the chest 
did not reveal a substernal thyroid gland or a thymic shadow An electrocardio- 
gram indicated some myocardial involvement The myasthenic reaction was 
positive 

Course The patient would feel distinctly better and stronger during the morn- 
ing hours. The ocular movements were better, the speech was more distinct, and 


there was more power in the extremities. Later in the day, the patient’s move- 


| 
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ments were slower and her strength tailed Very significant was the effect of 
ephedrine sulphate. When the drug was administered in doses of 0.1 Gm. three 


times a day, the patient felt more cheerful, the ptosis improved, the movements’ of 
the eye became more marked, and there was noticeable improvement in phonation 
and deglutition. On discontinuing the ephedrine the patient soon lapsed into her 
former state, and when the drug was readministered she would again improve, She 


left the hospital after remaining there for eight weeks and died at home suddenly a 


few weeks later. During the last few weeks of illness, for reasons beyond our 
control, the ephedrine had been discontinued and compound solution of iodine was 
given instead \ postmortem examination was not obtained 

Comment—tThe case presented is that of a patient in whom symp- 


toms and signs of myasthenia gravis developed while she was suffering 
from exophthalmic goiter. It is sigmificant that, although the basil 


metabolic rate was highly elevated (plus 48 per cent), the usual sigs 


Lis 


of exophthalmic goiter, such as tachveardia, exophthalmos, von Graefe 
sign and struma, were absent. The entire picture was now over 
shadowed by the signs of myasthenia gravis \n important observation 
is the marked improvement and relief that the patient obtained 
from the administration of ephedrine. We were led to mstitute this 


mode ( 


f therapy because of the experience of Edgeworth,” who herself 
obtained such relief from myasthenia gravis by taking ephedrine that 
she was able to pursue her work with comfort, and the information 
given to us by Dr. M. A. Rabinowitz that a patient of his with myas 
thenia gravis was able to return to his professional duties as a pharmacist 


while taking ephedrine 


REVIEW O} REPORTED CASES MYASTHENIA GRAVIS 
ASSOCIATED WITH EXNOPHTHALM GOLTER 


WarNER.“—Double external ophthalmoplegia with bilateral weakness of the 


muscles of the trace devel ped in a woman, aged 25, Whe had had ex phthalmi 


goiter tor tour years 

Bristowk.’—Three years later, the patient whose case was reported by Warner 
presented diplopia, ptosis of both lids, double external squint and incomplete paral- 
ysis of the external ocular muscles. On postmortem examination, no abnormalities 


were found in the brain or spinal cord 


F EREOL.“—Diplopia and paresis of the external ocular muscles developed im a 
man (age not given) with exophthalmic goiter 


5. Edgeworth, H \ Report of Progress on the Use of Ephedrine in 


a Case 
of Myasthenia Gravis, J. A. M. A. 94:1136 (April 12) 1930 
6. Warner, F Ophthalmoplegia Externa Complicating Graves’ Disease, M 
Times & Gaz. 2:541, 1882 
7. Bristowe, John S$ Cases of Ophthalmoplegia Complicated with Various 
Other Affections of the Nervous System, Brain 8:313, 1885-1886 
8. Féreol, M Report of a Case Before the Société médicale des hopitaux, 


(saz. hebd. de méd. 26:112, 1889 
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FINLAYSON. \ woman, aged 37, had exophthalmic goiter with drooping of 
the eyelids, diplopia and ophthalmoplegia 

MaupbE.!°—A woman, aged 47, had had a goiter for nineteen years before ptosis 
of the lids and facial paralysis developed. 

Voss.11—A woman, aged 22, had a large thyroid gland, exophthalmos and gen 
eralized weakness. She also presented diplopia, right facial paralysis and weakness 
of the external ocular muscles 

PosEy.1°—-A woman, aged 43, had exophthalmos, palpitation and nervousness 
Later, ophthalmoplegia and difficulty in drawing up the rner ot the mout 
developed Posey cited cases that were rep: rted by Ballet, Liebrecht, Buschan, 


Mannheim, Mobius and Jendrassik, in whi the patient exhibited extra-ocular 


muscular palsy and exophthalmic goiter 
MEYERSTEIN \ woman, aged 33, had goiter for twenty vears. Ptosis, 
omplete left external ophthalmoplegia and paresis of the right side of the body 


then suddenly developed. She also had a large thyroid gland and exophthalmos 


The symptoms were ’ ( the m than later in t dia 
Rt 1__A man, aged 27 id exophthaln goiter and myasthenia gravis 
his ] tient Was se¢ Cle ears later, when he iad only residual signs of goiter 
ind pares tne ¢ ter ar 1 iscle | e orave isther ipt 
Rt \ 1} i ida t d Gliand, ¢ p tl 
mpiet te nal opht iln eg eo thy ose 
eakness the muscles l and ne 
KA \ 1 id i ears ( 
d I ist Ss he ( t ' ot! 
ids; the eye 1 ed direc = 
lete eg 
A y 22 id « sis t eft upp 
ada ter hthalm 0 
set 
9. | ivson, On t Pat \ ( 
Graves’ Disease Brain 13:383. 1890 


tein, R Ueber « erte Vorl 
Base er Krankheit, Ni Centralbl, 23:1089, 1904 

14. ] nie. G. ( r Combrn vit sthenia ( i 
Ri eurol. & P t. 6:229, 1908: |] thal: Goit vitl 
Mvasthe Gray [. J. Aust 1:4] \ 15) 1919 

15. Re G. | Myasthenia Gravis with Exophthal: Goiter, Rev. Neurs 


& Psychiat. 11:475 (Sept.) 1913 
16. Kappis, M.: Ueber Gehirnnervenlahmungen bei der Basedowschen Krank- 
heit, Mitt. a. d. Grenzgeb. d. Med. u. Chir. 22: 57, 1910-1911 
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to move her eyes in the morning, while later in the day the movemenis became 
weaker. Postmortem examination showed no evidence of a cranial lesion. 

STERLING.2S—A woman, aged 36, presented, besides a large thyroid gland and 
moderate exophthalmos, marked weakness of the extremities, marked fatigability 
of the trunk and neck 1 les, and difficulty in phonation, mastication and 
deglutition. 

GARVEY.-°—A man, aged 40 id ptosis of the lids, diplopia, bilateral external 
ophthaimoples eaknes He also had signs and symptoms of exophthalmic 
goiter. 

COMMENT 

Neither of the diseases under consideration, when occurring alone, 
shows lesions th ntral nervous system or of the spinal cord. Two 
of the cases « the group reviewed ( Bristowe and Wedd and Per- 
mar 27) came to necropsy, and no lesions were demonstrated in the 
central nervous system. Wolf, Keutmann and Cobb °° were able to show 
that in myasthenia gravis the defect lies peripheral to the anterior horn 
cells, and that there is no alteration in the nerve. One of the cases they 
studied in this manner was one of mbination of myasthenia gravis 
with exophthalmic goiter 


Few cases of myasthenia gravis show evidence of exophthalmic 


eoiter, but the majority of cases of exophthalmic goiter show evidence 
of myasthenia te ereater or lesser degre Plummer gave diagnostic 
significance the sign of weakness of the quadriceps muscle group, 


and differentiated between the weakness of these muscles in hyperthy- 
roidism and the lassitude and mental fatigue in the psychoneurotic 
patient. Lal lescribed a similar sign Phe clement of muscular 
exhaustion and weakness is also brought out in some of the ocular signs 
found in the hyperthyroid stat he Mobius sign really denotes weak- 
ness of the rectus muscles. Sucker “' described a relevant sign in exoph- 
thalmic goiter: When the eyes are fixed laterally on an object, and the 
object is sudde nly swung to the midline, one of the eves fails to follow 
ie Other, and an apparent divergent strabismus thus becomes manifest. 
The author explained this sign as due to muscular exhaustion. 

In the | ithe Oo li pathogenesis yf the se two diseases there are 


several factors ecomni to both which suggest a relationship between 


them, although a common factor cannot as vet be designated. 
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Thus, in exophthalmic goiter one finds the following: 1. There js 
a marked hyperplasia of the lymphatic tissues, viz., the thymus, the 
spleen and the regional lymph nodes. 2. The suprarenal glands are 
usually small.*** 3. Lymphorrhages of the same type as those found 
in myasthenia gravis have been found in muscle tissue in cases of exoph- 
thalmic goiter by Dudgeon and Urquhart.** 4. Lymphocytosis is a 
prominent finding in exophthalmic goiter. 5. The occasional occurrence 
of glycosuria and lowered carbohydrate tolerance in exophthalmic goiter 
are well known. Creatinuria, which is absent in normal adults, occurs 
in this disease. Palmer, Carson and Sloan ** showed that the creatine 
disappeared when improvement followed the administration of iodine, 

In myasthenia gravis the following are found: 1. There is a hyper- 
plasia of the lymphatic tissues 2. ‘The suprarenal glands are involved. 
Mandlebaum and Celler ** have demonstrated lymphorrhages in the 
suprarenal cortex. 3. The prominent feature of myasthenia gravis is 
the finding of lymphorrhages in muscles, which was fully described by 


Buzzard.** 4. Lymphocytosis is present with either a normal white ce 


count or a slight leukocvtosis 5. Wilhams and Dyk showed that 
there is a definite lowering of carbohydrate tolerance They also demon- 
strated that creatine 1s present in the urine o1 liet 11 rom creatin 
ind creatinine 
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ances, one is led to conclude that the two diseases, viz., myasthenia 
gravis and exophthalmic goiter, are distinctly related and that this 
accounts for their not infrequent simultaneous occurrence. 


SUMMARY 

1. A case of exophthalmic goiter with myasthenia gravis is reported. 

2. The heretofore reported cases of exophthalmic goiter with myas- 
thenia gravis are reviewed. 

3. The cases of the combination of myasthenia gravis with exoph- 
thalmic goiter do not exhibit lesions of the brain or of the spinal cord. 

}. There is a similarity in the pathology, pathogenesis and endocrine 
dysfunction in exophthalmic goiter and myasthenia gravis. 

5. Attention is called to the beneficial effect of ephedrine in myas- 
thenia gravis alone, as well as when it is complicated by exophthalmic 
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OXYGEN CONSUMPTION (“BASAL METABOLIC RATE”) 
[IN SCHIZOPHRENIA 


Il. DISTRIBUTIONS I? ASES 


Witn TECHNICAL RON 


The fact that the incidence tes with both 
constitutional and genetic factors implies that th ic elements i 


the picture are of primary significance Chis tollow spective of th 
weight that one may attach to psvchos tactors he psvchosis is 
characterized by numerous deviations lt 
would seem desirable, theref« ibed in its 
organic aspects fully and accuratel In standard textbooks of psy 
chiatry the conventional 1 CL ler I re the sychi 
logic is striki This is the more remark organic 
features lend themselves 1 uci more read th ntal 1 
accurate desecriptio Wohil 
traits 1s a methodology of strictly o tempts t 
advance in research without an adequate descriptiot the phenome 
unde r study are likel to be « naracter} ed l) Ire ticle 

One of the purpose stigat emble the 
data for an accurate description 0 representative group of subjects 
For this purpose a statement ot both the “centr er d tl 
“dispersion” of a wide Variet charact risti | ous 
publications evidence has been sub valactos leranes 
the “basal metabolic rate” various 
other features are in preparat 

In our first report,’ the lite: schize 
phrenia up to 1928 was review: iN \ 206 casi 

With the collaboration of the Resear Staff of t Wor t State H t 

From the Wor ter State Hospital It Memorial I ndat for Neur 
Endocrine Rese il 

1. Hoskins, R. G An Anal t S tl 
Standpoint of tl tigator 1. M \ 97: t 19 

. Sleeper, F. H., and Hoskins, R. G.: Galactos Jementia 
Praecox, Arch. Neurol. & P t. 24:550 (Sept.) 1930 

3. Hoskins, R. G., and Sleeper. F. H 
Arch. Neurol. & Psychiat. 24:887 

4. Freeman, H Hos] R. G nd Sleeper, F. H 1 Pre re 
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lo these were added 80 cases personally studied, making a total ot 
280 In the consolidated series, 15 subjects were reported as having 
basal metabolic rates above the conventional upper limit of normality, 
134 within normal limits and 137 below normal. The mean rate in our 
series was 89.1 per cent of normal.*® Fifty-six per cent of the rates 
fell below the level of 90 per cent, which was accepted as the lower 
level of normality. It was recognized that in our series, as well as in 
those of other investigators, the rates reported were undoubtedly, well 


above the actual basal rates because of the difficulty in securing satis- 


factory test conditions. 

In 1927 and 1928, Fischer * published the findings on 39 additional 
subjects, 9 of whom, however, were 1n an early phase of the disorder 
ind | il rates In thi 30 well cle veloped Cases, hebephrenic, 
catatonti 1) noid subjects, the range in the rate of oxygen consump 
tion was from 67 to 93 per cent of normal, falling below 8&5 per cent 
in 8 cases, th erage of the 30 cases being 86.4 per cent. Two thirds 
of the subjects showed rate of YO per cent or lower1 In a series 
of 15 control cases « depressive psychosis” the range was trom 94 to 
103 per cent. 1. e.. normal In a series of arrested (abqeklungence ) 
cases the range (onntting meaningless fractions ) was from &2 to 101 per 
cent, and 1 series of 8 cases showing recovet without bodily or 
svchi ( l the Inge Was » 103 per cent 

\ppel and Fart reported the basal rates of tive schizophrenic 

tients who shovy norm rane 

Hent reported on ZO cases up of paranoid, catatonic, 
hrenic and si ( ( cl hres togethe vith 222 cases of 
psychoneuroses, psychopathic personality and other psvchoses Hy 
further subdivided his subjects in accordance with the emotional states. 

5. | ( rele t easul ents ercentage ot 

rma ithe t ward convention of using plus and minus 
signs hus, “9 er ent,” as the teri s used here s the equivalent oft 

Basal eta 1 in expression of tl ] it productior f the body 
al repose ind the stal orpt state’ (Hawk. 
() t il Chemustr ed 10, Philadelphia 
P. Blakiston’ son & ¢ 1931 Basal metabolism measure “the heat that 1s 
produced during the liberation of energy that 1s sufficient only to masintain the 
1utomatic functions of the body” (King, J. T., Jr.: Basal Metabolism, Baltimore, 
\\ \\ s ( 1924 
Kischer, S (asstoff wechselveranderunget er phrene (I. Mit 
Ditferentialdiagnost Bedeutung, Klin \\ nschr. 6:1987, 1927 
Gasst hselverande bei Scl hreme Arc] it. 83:205, 1928 
\ ‘ ] | | ( The Spe 1) \ction f Prote 
) ble ( \\ | \ t Stat \ \{ 
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Among the schizophrenic patients the average rate of oxygen consump- 
tion of the depressed, underactive, undertalkative group was 89 per 
cent; of the apathetic group, from 92 to 94 per cent, and of the appre- 
hensive, tense, agitated group, from 104 to 111 per cent of normal. 
The ranges in the other psychoses were not significantly different from 
those in schizophrenia. Although he stated that standard criteria for 
basalitvy were met, both the range of deviations noted and the inclusion 
of tense, agitated patients would indicate that a considerable proportion 
of the subjects were not actually in a basal state. Henry’s figures are 
in contrast with those of Fischer, who found that the rates of exygen 


] 


consumption in the “depressive psychosis” lay within the normal range, 
whereas in schizophrenia marked reduction was noted. 
Claude, Baruk and Médakovitch reported the results of repeated 


tests on 16 schizophrenic subjects, either catatonic or hebephreni 


“1 


catatonic. .\ wide range was noted Phat of the total series was from 
43 to 149 per cent of normal. The greatest difference noted in any 
single case was 81 points between the lowest and highest readings. The 
lowest reading obtained in each case ranged from 43 to 92 per cent of 
normal. <All but 2 of the 16 patients gave at least one reading below 


85 per cent. 


PHI PRESENT STUDY 


fethod he study here reported was made on 214 patients, including 8&0 
previously reported. Standard methods of making determinations of oxygen con 
sumption wert ed throughout. The patients were brought to the laborator) 

the early morning, before breakfast, and were kept quietly recumbent on 
uch fe i t ilf an hour betore the test The determinations were all mad 
by one of us (Miss Walsh) or under her general supervision The Benedict 
osed ratus d \ table vit e-rubl 
ids « sed the trils d the ect t the apparat \ nade 
eans I thpie The essit r specia e with psychot 
tients to avoid le ie around the mouthpiece was respected The apparatus 
as trequentl ted, and more recent! tested daily for leaks. Care was 
taken to avoid the use of spent soda lime. Careful observations were continued 
hroughout the rest and t t ( It t ed other than min 
ictivity before the tests or overt evidence of tension, such as restlessness or talking 
uring the tests, the results were discarded and the examinations repeated. Con 
nly, 2 cons« t ere u itient The lowe f the det 
iti¢ \ da ( ul ving excluded, was select 
is the more r¢ entative L hie ( Iculated to the Aub-Dubois a 
he Harris-Be standards, and t t ts taken as iract 
tic. In the t gle t t test w 
¢ vac f¢ eT tat 
Since many of the determ I vere made primat or cag 
ostic purposs er! Satistactor s less nterprete¢ 
10 ( cit H ! t iSa 
1 catatonic t Encéphale 23:797, 1 
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than would be the case were one concerned solely with scientific exacti- 
tude. Thus it happens that in a considerable number of cases only 
approximate relaxation was secured. Accordingly, the values herein 
reported ranged unquestionably above the true basal rates. 

Composition of the Group.—tThe aim of our study, so far as descrip- 
tive features are concerned, has been to assemble a group of male 
patients representative of the hospital at large. Chart 1 shows the 
composition of the group as regards age. The average age was 30.2 


years, though the largest number of cases (54) fell in the 25 to 30 year 
group. There was only 1 subject younger than 15 years and only 
5 older than 50 years. The “standard deviation” of 8.4 years measures 
conventionally the variation within the group, the rates in two thirds of 
the cases falling within 8.4 vears of the average or within the range of 
21.8 and 38.6 years. In view of the fact that state mental hospitals 
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inevitably accumulate a large proportion of chronic cases, our research 
group is probably therefore not entirely representative. It includes pro- 


portionately an excessive number of subjects in the earlier phases of 


the disorder. ‘In a later publication it is proposed to consider the 
influence of age as sucl 
Chart 2 shows the composition of the group as regards the period 
hospitalization at the beginning of the study. “On the average,” 
the patients had been in the hospital + 4 vears. It will be observed that 
the shorter hospital periods greatly predominate, 99 of the patients 


lling within the “1 vear group.” Actually, the period varied in this 
group from a few days to an entire yeat [f the entire graph were 
constructed with “class intervals’* of a month instead of 2 years we 
should obtain a typical skewed, “cocked-hat” distribution rather thar 
the apparent “J-curve.”” The period of the investigation varied in indi 
vidual cases from a tew weeks to 2 or 3 ears 5 hence if the data of 


conclusion of the 111 


study of each patient had been selected for graphing. 
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15 individual read 


ings; the number gradually diminished as the periods of study decreased, 
and in 5/7 cases only a single test was ulable Irom various tests of 
inner consistency, however, it appears that these 57 cases were so dis- 
tributed as not significantly to distort the total picture e., no system- 
atic shift was introduced 

Many of the patients had been under endocrine or other drug treat 
ment during their sojourn on the research service Since this included 
thyroid medication in 107 of the cases, there 1s possibility that the 
average rate of oxygen consumption for the entire series was displaced 
in an upward direction. This disturbis factor was minimized, how 
ever, if not entirely obviated, bv the arbitrary exclusion of all tests mad 
within 3 months of the conclusion of such treatment 
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Variability of Rate in Individual Patients—For the purpose of 
establishing a paradigm, account must be taken of the range of findings 
for the individual patient over a considerable period of time. Chart 3 
sets forth our results as regards this feature. The average range in 
oxygen consumption in all the subjects in the group was 21.6 points, 
with a standard deviation of 14.8. The skewing of the curve to the left 
shows a preponderance of the lesser degrees of. variability. At one 
extreme we had 2 patients showing a difference of 70 points between the 
highest and lowest readings obtained. This is less than the extreme 
difference of 81 points noted by Claude,*® but probably represents some 
legree of experimental error. .\t the other extreme was a group of 
17 patients showing a range of 3 points or less. About 17 per cent of 
the patients showed ranges above 30 points. The relative variability 
in the entire series was 08.4 per cent. It must be emphasized, however, 
that we were dealing here with “run of the mine” material that is not 
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Fig 1) t graph showing the difference between minimum and maxi- 
rates ¢ ot nsumption observed in individual patients. 
entirely representative as regards the point at issue. In some cases 


enough individual determinations were made to include the entire range 
over a period of months. But in the case of patients under study for 
short periods only 2 or 3 tests obtained within a few weeks were avail- 
cases in the series only a single reading had been obtained. 
We are now accumulating a more homogeneous series of determinations 
that can be analyzed to present more accurately the range within a fixed 
period of time—-in this case seven months. We hope ultimately also to 
present a distribution based on a longer standard interval of time. 


The rate of oxygen consumption is of course determined by many 


ariables, but purposes of this discussion three factors are of par- 
ticular importance hese are the technical errors of the method used, 
changes in the true basal rate coincident with changes in the clinical 
condition of the patient, and the degree of.tension of the patient at any 
given time Vith technical competence the errors of the method are 
neghgible. One has to guard against onlv leakage in the calorimeter 
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system and the use of spent soda lime. Suffice it to say that particular 
care has been used to exclude such errors from the present study. The 
variations in the rate of oxygen consumption associated with changes 
in the clinical state of the patient will form the subject « 


report. 


ta subse quent 


As regards the variability in the individual patient in any given 
setting, our data are now fairly adequate in that we have on record 


hundreds of determinations of 2 or more consecutive readings under 
satisfactory test conditions. From this series 103 pairs of consecutive 
determinations were selected at random and the differences beween the 
readings were tabulated. In 50.5 per cent of the cases the first reading 
was the higher; in 46.5 per cent it was lower and in 3 per cent of the 
cases the rates were the same 


The distribution is presented in chart 4. 
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DIFFEPENCE BETWEEN FIFST AND SECOND RUN 
Fig. 4.—Distribution graph showing the difference 
oxygen consumption 


between the first and second 


rates obtained in consecutive determinatio: chart 
hased on 103 pairs of “satisfactory” readings selected at randor ilphabetically 
ihe averave difterence in the Oxvgen Consumption rate ot this saimpie 
was 6.2 points, with a standard deviation of 3.1. In 53 per cent of 


the cases the difference between the consecutive tests was 5 points or 
less. In 32 per cent the difference lay between 6 and 11 points, while 
14.6 per cent of the patients showed a difference of 12 or more points. 


The greatest single difference was 25 points. It will be recalled that we 
determinations. Were 
tests included in which the patients gave evidences of intermittent ten- 


are dealing here with technically “satisfactory” 


sion, the differences would have been much greater 

Variability in the Series as a Whol \nother method of studying 
the variability is to determine how far the average oxygen consumption 
rate of each patient departs from the lowest rate obtained in each. The 
average oxygen consumption rate of the entire series, as shown in 
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chart 5, was 88.3 per cent. This is closely similar to the average of 
89.1 in our first series.* The rates of individual patients varied from 
55 to 150 per cent. In two thirds of the cases, as shown by the standard 
deviation of 10.4, the rates fell within a range of 77.9 and 98.7 per cent. 
Expressed relatively, the coefficient of variation was 11.8 per cent. In 
data of this nature 11.8 per cent represents a relatively small scatter. 
When ‘the lowest readings obtained on the individual patient were 
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Fig. 5——Comparative charts showing respectively the distribution of the mean 
and of the lowest rates of oxygen consumption obtained in each of 214 patients. 


plotted, they were found to range from 50 to 120 per cent. However, 
only 7 per cent of the patients had rates above 100. In 76 per cent the 
rate fell below 89 per cent, and in half the series the lowest rate ‘was 
below 80 per cent. Two thirds of the rates fell between 69.6 and 
92.6 per cent. The mean was 81.1. The average lowest rate, then, for 
the series was 7.2 points less than the average mean rate of oxygen 
consumption. 

Effect of Habituation—In normal persons, repetitions of the test 
commonly result in a considerable degree of lowering of the basal rate. 
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Certainly, habituation to the test procedures renders it possible to secure 
better cooperation from almost all schizophrenic patients lhe question 
suggests itself whether, aitter conventional quietude 1s secured, practice 
will result in further approach toward a true basal condition. Would 


the strain of keeping quiet actually introduce compensatory degree 


concealed tension his problem lends itselt to analyt nvestigation. 
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A comparisot ot th first satistacto! ietermination with the last 1n 
series of patients should throw light on the problem. 1 chart 0 
presented the results o1 such a comparison in 155 of the 214 cases in 


which two or more readings were available n: ises a singel 
vation only was made: hence the “first” and “last” readings are the same 
The average first rate for the entire series of patients was 88.0 per cent, 


with a ranve tron 1¢ iverage last rate obtained 
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was 88.3 per cent, which is statistically equivalent to the average of 
the first readings, 88.0 per cent. In 67 of. the individual cases the 
first reading was higher than the last by 5 or more per cent, and in 
55 cases the last reading was the higher by an equal amount. In 
33 cases there was essentially no difference. There is some degree of 
systematic error involved in this comparison, in that the earlier material 
was less rigorously selected than the later. Hence, the fact that the 


first and last readings show no difference is all the more. striking 
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Fig. 7—Graphs showing respectively the distribution of all determinations and 


of the lowest rate of oxygen consumption recorded in each of 45 catatonic patients 


Moreover, the modal values of the two curves suggest that the effect of 


habituation was actually to increase the rate of consumpt? In anv case 
it can be said of seluzophrenic subjects that afte ial quietude 
is attained, further practice cannot be depended on to bring the patient 


closer to his veal basal state 
Oxygen Consumption in Various Clinical “Types.”—The questioi 
has often been raised whether the kraepelinian classification into sub- 


types represents anv sort of genuine nosological grouping. If such were 


| ! 
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the case, it night be anticipated that distinctive ditferences in the 
organic characteristics of the various types could be detected. Since the 
rate of oxygen consumption is a particularly meaningful indicator of 
the metabolic state of the patient, one might hope to find differences 
in this datum. 

1] ] + 


All the patients in our series were carefully studied as to anamnestic 


and presenting pictures, and were conventionally “typed.” The group 
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diagnoses represent in each ca.e the consensus of four or more trained 
psychiatrists. \s is characteristic of schizophrenia, the clinical picture 
sometimes changed—and with it the diagnosis. The initial label, how- 
ever, was kept throughout the study. Had there emerged any significant 
differences in oxygen consumption among the various groups, the 


material would have been reanalyzed with regard to change of label. 


io (Gr } ving respe tively ft} of 1] determi: itions and 
1 
the owest rate xveen onsumptio1 re rae | ea ebepl 
patients 


LOSKINS—OXYGEN CONSUMPTION IN SCHIZOPHRENIA 1357 


We had available determinations on 45 patients of the catatonic 
type, or 191 observations all told (chart 7). The average ygen 
consumption for the group was 87.9 per cent of normal, with a stanuard 
deviation of 12.1. The average rate was therefore statistically identical 
in the catatonic and in the entire composite group, in which it was 
88.3 per cent. The range in the catatonic group was from 62 to 120 


per cent [It will be remembered that the selection of the lowest rate 
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the lowest rate of oxygen consumption recorded in each of 38 paranoid 
atients 


as contrasted with the average rate tor the composite series displaced 
the mean in a downward direction by 7.2 points. This fact can be 
used for a check of consistency in the subgroups. When the lowest 


individual reading obtained on each catatonic patient was graphed, the 
mean value was 79.2. This is &.7 points below the mean of the average 
readings. The two sets of data, therefore, check satisfactorily in this 
regard 

192 


In the hebephrenic group, observations were available on 39 indi- 


vidual patients (chart 8). The mean for the entire series of obser- 


1358 ARCHIVES NEUROLOG) 


vations was 89.4, and the whole distribution 


in the catatonic group. The rate of 89.4 


ditferent from the rate of the composit 


lowest reading on each patient gave a distribution also similar 


of the lowest rate for the catatonic patients. 


ditference between the mean of the “average” 


ings was 8.8, almost exactly the same as in t 


Lit 


he mean being 80.6 


and ot the “lowest” 


catatonic group 


In the paranoid group, the distributions of 163 observati 
38 patients gave curves again rather simi to those of the « 
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any of the conventional groups (chart 11). This series included 
considerable number of patients with characteristics of two or thre 
individual groups. The rates were distributed around a mean of 88.8 
The “lowest” rates averaged 81.9, but with the mode falling apparenth 
rather definitely to the left. The difference in the means of average 
and lowest rates was 6.9. This group also, then, as regards oxygen 
consumption, is closely similar to the other types, and slightly more con- 
sistent in the agreement between average and lowest rates. Whether 
the ditference noted is meaningful and, if so, what the meaning may he 
are indeterminate. 
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It may be noted that our results in the series of 214 cases herein 
eported were closely similar to those obtained in the first 8O of the 
ises previously reported. The verage rate of ox ven consumption 
n the first series was 89.1 per cent of normal, and in the larger series, 
88.3 per cent (cl ES In the first series, the rate in 56 per cent ‘ 

the cases fell below the level of 90, and in the latter series exactly 
the s Propo mV obser | Likewi1s« highly indicative of the 
eliability of the data is. the act that subdividing the cases into 
craepelinian groups left the mean of each group closely similar to that ° 
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of the total series. Excluding the “simple” type, of which the number 
was small, the means were: catatonic, 87.9; hebephrenic, 89.4; paranoid, 
87.9, and indeterminate, 88.8. Equally convincing 1s a test based on the 


average lowest reading obtained, the values being 79.2, 80.6, 80.8 and 


82.0 per cent, respectively. The probability of reaching such a degree 
of consistenc s a matter of random chance is so small as to be prac- 
tically negligible. Such inner consistency is one of the most conclusive 


of statistical proofs 

Nevertheless, the work of Claude and ot Henry as well as our own 
experience indicates that in schizophrenia the rate of oxygen consump- 
tion in any given determination is highly unlikely to represent the true 
basal rate. Accordingly, the term “basal metabolism” as applied to 
such determinations is a misnomer. What one is measuring in schizo- 
phrenic patients is ordinarily the basal metabolic rate summated with 
indeterminate increments of oxygen consumption due to psychomotor 
tension. That the motor discharges to the skeletal muscles (hence 
oxygen consumption) are constant and minimal, even in the case of 
the normal subject in repose, is a supposition that cannot be granted 
by any one familiar, for instance, with the variations in the knee jerk 
under such conditions These motor discharges are ordinarily in con- 
tinual flux, and a true basal condition can be obtained only with con- 
siderable training 

There is need for the development of a methodology for obtaining 
true basal rates, especially in psychotic, but also in nonpsychotic subjects. 
It is possible that further systematic investigation would disclose some 
sedative drug that would selectively relieve psychomotor tension but 
leave undisturbed the physiologic processes on which the true basal rate 
of oxygen consumption depends. Failing to find such a sedative, one 
might make shift to use a drug which had a not too extensive but defi- 
nitely predictable effect on the consumption rate. 

An alternative method would be one in which adequate account was 
taken of the objective indexes of psychomotor tension during the test 
periods, with a view to correcting the rate as recorded. Some of these 
indexes are pulse rate, pulse regularity, pulse pressure, depth and regu 
larity of the respiratory excursions, body temperature and degree of 
regularity of oxvgen consumption itself from minute to minute. We 
now have under study a somewhat extensive body of data from schizo- 
phrenic as well as nonpsychotic persons. It is hoped that a multiple 
regression equation may be derived by which correctional factors may 
he introduced and the true basal rate more or less accurately estimated 
lhe work of Jenkins,'"! however, as well as our own experience, indi- 


11. Jenkins, R. J Basal Metabolisn I. The Error of Ba 


al Metabolism 


Deterinination and the Normal Range of Basal Metabolism, Arch. Int. Med. 49: 
181 (Feb.) 1932: II. The Basal Pulse Complex. ibid. 49:188 (Feb.) 1932 
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cates that such factors will be difficult to deal with because of the fact 
that. they are inconstant and inconsistent in their manifestations. In 
individual cases we have noted determinations in which, for instance, 
a higher pulse pressure was obtained with a lower oxygen consumption 
test. The best single correctional factor now available is perhaps one 
derived from the basal pulse complex of Jenkins. 

Until a technic for the reliable determination of the basal rate is 
evolved, investigators, at least in the psychiatric field, would do well 
to discontinue the use of the term “basal metabolism.” It is misleading 
to the reader and may lead to confused thinking on the part of the 
investigator. 

With all controllable sources of variability eliminated, our patients 
showed an average difference of 6.2 points between. consecutive read- 
ings. Since the basal metabolism measures fundamental protoplasmic 
activity, the true basal rates could hardly have undergone significant 
change with a few minutes. That single fact establishes a practical 
certainty that the rates as determined are commonly above the true basal 
rate. Ina nutshell, if one of the recorded rates is higher than the other 
through the operation of concealed sources of error, it is to be assumed 
that these same sources of error are operative to displace even the lower 
reading to an indeterminate extent in an upward direction. 

We have made many attempts, by habituating the patients to the 
technical procedures involved, to reduce the rates to a consistent minimal 
level. As shown by chart 6, however, after superficial quietude was 
attained, further rehearsals had no significant effect on the consumptic ut 
rate. Sometimes the last rate obtained in a series was lowe than the 
irst, but in almost as large a number the first rate was the lower. 

Our data as they now stand compel the conclusion that any given 
determination « 


f the rate of oxvgen consumption in the schizophrenic 
patient is antecedently unlikely to indicate at all accurately his actual 
basal metabolic rate at any given time. In estimating the true rate from 
studies of variability, the ordinary statistical methods are not applicable. 
This follows from the fact that commonly the errors are all in one direc- 
tion, namely, upward: On the reasonable supposition that the. lowest 
rate recorded most nearly approximates the basal rate in each case, it 
might be stated that an average of 81 per cent is characteristic of schizo- 
phrenia. It is likely that when the rate is finally and accurately deter 
mined, it will fall below this level. 

If one were to make the arbitrary guess that the true basal rate lies 
below the lowest recorded by an amount equal to the average ditferenc: 
of consecutive readings, the actual basal rate for our series would b 
about 81.1—6.2 per cent or 74.9 per cent. It is hoped later to make a 


check on this guess by t 


introduction oO} sedation as an experimental 
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hoped later to present an analysis of our data, taking into account the 
ariabl s mentioned he data as they stand are presented primarily 
organic paradigm of the psychosis. 

Comparing the rates of oxygen consumption in the various subtypes 
§ schizophrenia, it is seen that there are no significant differences among 
them, except perhaps in the case of the “simple” group. There are, 
however, significant differences in the variability. The hebephrenic and 
paranoid groups show the smallest standard deviation, while the simple 
unclassihed show the highest lhe most regular curve was obtained 
he case of the paranoid group, while all the rest of the groups show 
suggestions of polvmodalit It is interesting and probably significant 
in this connection that the paranoid group was the only one in which the 


group diagnoses could be made with approximate precision. In this 


ity of opinion among the psychiatric observers was 
commot Phe data, so tar as they go, suggest that the paranoid group 
constitute true nosological entity, whereas the other groups: are 
ade up muXtures of improperly differentiated types 
ARY 
gen consumption under conventionally satistactory 
condi was «le n n 214 male schizophrenic patients. The 
verage Was &&.3 per cent of standard normal 
Phe average age ot the group was 30.2 vears and the average period 
spitalization at the beginning of each study was 4.4 vears 
In the individual cases, trom 1 to 15 readings were obtained. [ach 
ling ordinarily represented the lower of a pair determined in consecu- 
( . sucl s the variation between consecutive readings 
ieraged 6.2 points, the first or second being higher approximately 
¢ 
The average difference between. the highe st and lowest readings 
ned in each patient in the total series was 21.6 per cent, the range 
( ( 2 to /O per cent. the causes of the ditference ars discussed. 
I] erage lowest reading obtained in each patient was 81.1 per 
cent I’vidence is presented that this more nearly represents the true 


iat 


basal rate than does the average mean rate (88.3 per cent) 


es determined for each subgroup of patients were: catatonic, 
87 ( ebephrenic, 89.4 per cent ; paranoid, 87.9 per cent ; simple, 
0 ( ete nate, SS.S per cent here is a suggestion 
lal distribution in all but the paranoid group that casts doubt 
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The need for a standardized sedative or for the levelopment 


olism in schizophrenia is discussed. The term “basal metabolis: 
now used is a misnomer for “oxygen consumption rate. 
CONCLUSION 

Schizophrenia is a condition characterized, among other physiolo 
abnormalities, by a systematic downward displacement of the oxy 
consumption rate. The data as reported offer no evidence whether t 
displacement is causative of, consequential to, concomitant wit! 
integral in the psychosis, proper. The report serves chiefly t 


problem for further research 


reliable correction factors to permit measurements ot true basal metab- 
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BEHAVIOR PATTERNS AND 
MYELINIZATION OF TRACTS IN THE 


NERVOUS SYSTEM 


A 


IRTHELLO R. LANGWORTHY, M.D. 
I MORI 
Lhere sa growlng ten tuo correlats physiologic with morpho 


lis gives an important control to experiments 
requiring Operation in wl nage to the central nervous system 
is often greater than the experimenter realizes. Similarly, in behavior 
studies, it Is interesting to try to connect the 


appearance of a new pai- 
e! ith the maturation of cells and hber tracts in the nervous system. 
st as with pathologic studies of nervous diseases, so here the staining 
ethods e often inadequate for demonstrating the merphologic 
ne In pursuing developmental studies the maturation of the 
e regards neurofibrils « 


eranules might be observed Che tor- 
of synaptic junctions 


ns cannot yet be accurately demonstrated. 
\Myelinization of nerve pathways is one phase of maturation of the 
euron that may be followed relativelv easily. Myelinization has been 
used by me as an index of neuron maturity. 
\Ivelinization ot the human central nervous system begins in the 
urth or itth month of fetal life and is complete at about the time of 
puberty. Myelin does 1 ot make its appearance in all portions of the 
nervous system at the same time or simultaneously in all parts of an 
( ne filo [t occurs first on the portion of the axon close 
e cell and slowly ‘spreads along the fiber. During the last por- 
thie neteenth century, many neurologists were studying the 
sequence of myelinization in the human fetus and the new-born. Paul 
Flechsig one of the foremost of these investigators, first observed 
that tracts become myelinated in a definite sequence, so that fibers 
belonging to related functional systems become medullated at the same 
r his suggested that nerve 1 


athwavs become myelinated when 


versity. 


an s assumption has been the basis of 
ecent studies which seek to correlate the medullation of tiber svstems 
nervous system with the appearance of new reflex patterns in 
ollowed the deve 1 ‘eflex patterns and myelinization 
et unmals: opossum, cat and man. These animals were chosen 
Die 


m Gehirn und Rtickenmark des Men- 


suchungen, Leipz: +, W. Engel- 


> 
@ 


tor detinite reasons lhe cat is a common laborator: mammal, often 
utilized tor physiologic studies of the nervous svstem Chere are 
objections to carrying out the whole program with the cat, for this animal 
is born when rather mature, and many of its behavior patterns ar 
already functional at birth. In order to follow the coordination of the 
extremities, for example, it would be necessary to study the animal at 
still younger stages (Observations on fetal animals present great tech 


nical difficulties, in that it is almost impossible to maintain a proper 


oxygenation ot the blov« Che opossum 1s ideal tor study of the earlie; 
stages of development, as it is born after a gestation period of twely 
aays, 1 all CN ( Cly Minature cone Lie Teas’ ) the stud 
] -] + ] 
ot the human material is clear, as it presents su portant problems 
1 
in the field o ehavir ihe wo Hee hie cars 
and reported elsewhere in detai It is proposed to give ecimens o 
the ypes ict if studies and ) ( Cert ( | prin- 

Cipies Of myvyelll allo the Nervous C mature 
preparations were opossums. the development of refi sin this ani 
Mai Will CONsSICered rs itl CO) soo Cs Ot the 
nervous syste ot thes t] re 1k ls t re ( at one 
that ThHe\ Cannot lye «yt aq t t one il it! linear 
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into the pouch (Hartman, 1920).° They progress by seizing the hair 
of the mother with the claws of the forelegs and pulling themselves 
ahead with alternate movements of these extremities. \Vhen they have 
reached the pouch, they seek for and become attached to a nipple. This 
is swallowed far down into the pharynx, and for weeks the animals do 
not relinquish their hold. Their activity during this period is extremely 
circumscribed. 


Young opossums, 7 days old and 27 mm. in length, were removed 


from the pouch for study. The skin was pink and wrinkled and so 
thin and transparent that structures underneath were visible. No 
vibrissae were present on the face; the lateral mouth grooves had not 


differentiated, and the mouth appeared to be a round hole. No eyeslits 
had yet appeared. The animals maintained a position of flexion of the 
whole body and lav on the side Movements were widespread and 
consisted of contractions of the musculature of the abdomen and 
trunk, causing a curving of the body with a bowing of the back. Beat 
of the fore legs occurred, but there was little contraction of the muscula- 
ture of the hind leg. If the animals were placed on a piece of gauze, 


~ 


the claws of the fore legs seized the threads, and the voung pulled itselt 


along he musculature was so strong that the animal could support 
the weight ot the body when hanging by one fore leg lhe sucking 
reflex was well developed, and a touch in the region of the face caused 
sucking movements, the opossum turning toward the stimulating point 
Wide side-to-side movements of the head occurred when the animals 
were active ‘| hey obviously repre sented a search for the nipple 


The mechanisms that guide the new-born animals into the poucl 
and in contact with the nipple must be of the simplest. Stimuli com 
cident with birth (air in the lungs, peristalsis of the intestines and cold 
may initiate the progressive movements of the legs. Tactile and thermal 
sumuli probably guide the animal to the softness and warmth of the 
pouch, and the wide side-to-side movements of the head enable it t 
tind a mippl 

[here is no myelinization of the nervous system at birth; little 
myelin was present in a preparation 49 mm. in length and 36 days old 
(he ventral roots at this time contain a small number « 


linated fibers: there are no mvelinated fibers in the dorsal 


faintly mve 


roots 
tew intersegmental fibers are medullated in the ventrolateral columns 


[In the brain stem some fibers of the medial longitudinal fasciculus ar 


acquiring their myelin sheaths.. The vestibulbar nerve is the only cranial 


nerve that has any medullation \ few cells in the reticular formation: 


vive rise to mvelinated segmental fibers 


3. Hartman, C. | Stud the Development of 1 () : 
Vir ma: 4 he P mnie f Parturition, Anat. Rec. 19:25, 1921 
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The order of development of myelinization in its early stages in the 


opossum is as follows: The first myelinated fibers in the spinal cord 


ippear in the cervical region, and meduliation of the cord progresses 


in a caudal direction. Just as the ventral roots of the spinal cord show 


myelinization before the dorsal, so myelinated fibers appear earlier in 


+ 


tli 


c 


Fibers extending 


t 


he ventral gray matter than in the dorsal gray matter. The ventral 


ommissure and short intersegmental fibers receive their myelin early. 


from the brain into the spinal cord (medial longi- 


udinal fasciculus, reticulospinal, tectospinal and vestibulospinal) are 


iwelinated earlier than afferent pathways from the spinal cord to the 


brain. In the medulla, the first mvelinated fibers occur in the vestib 


ular nerve, the medial longitudinal fasciculus and the axons of 


pharvngeal and vagus nerves early sho 


nudbrain 


cells 


tf the reticular tormation. The nerves to the extra-oculart muscles have 
t few myelinated fibers in advance of the hypoglossal. The glosso- 
w some myelinated tibers. The 


tract of the trigeminal nerve 1s medullated slightly earlier 


, 1 1 
an the spinal trac Phe rubrospi cts do not acquire their myelin 
sheatns T1 relatively late 
lhe tirst medullated fibers to ente1 e cerebellum are vestibular, 


and most of them end in the roof nuclei. It is only later that myelin 


ated fibers extend into the anterior and posterior portions of the vermis 
1] 


| then into its mesial portion. Still more time elapses before mye- 


linated fibers are seen in the hemispheres. ft particular interest is 
re found in considerable numbers in 


the tact that medullated fibers a 


the brachium conjunctivum betore any myelinization has occurred in the 
] 1) iS heres niv slhhoht 1771 he TT ic oreat 
ana oOniy In the CTCal 
cerebellar efterent pathwavs are mye ted le e the cerebellar atferent 
pathways 
Phe corticos ers are slow in acquiring their myelin 
+1 1 1 1 I 
sheat! [he same may be said o emniscus fibers trom 
the thalamus become medullated and extend into the cortex of the 
erebral hemispheres betore the corticopontile corticospinal fibers 
. oo 1 ] 
icquire their myelin sheaths. 
| tne 1 velini t101 tracts ( ted ith the ce eclopment ) 
ct . C 1S nd that e righting reflexes appear at a time whe 
e medial longitudinal fasciculus, reticulospinal, tectospinal and vestib 
ospinal tracts become imvelinated ivelinization of the ventra 
con wssura | the core sa the coordina 
nm of the extremities \s medu n oceeds caudad in the cord, 
tne Ove Ina leys mordinated Wit each other 
a witht Phe ements of the an mal become 
ess ataxic, st er and better coordinated when the cerebellar connec 
ens hec \bout six weeks after birth. when opossums 
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begin to leave the pouch to cope with the environment outside, new 
behavior patterns develop rapidly, and the deposition of myelin is 
accentuated. 

In the case of the opossum it is clear that well coordinated activity 
occurs before the organism as a whole is well differentiated. At an 
embryonic stage of development, it breathes and produces an adequate 
oxygenation of the blood, so that its reactions may be observed without 
discounting the effects of asphyxia. Complicated activity is carried out 
by this animal before there are any myelinated fibers in the nervous 


system. 
FETAL AND YOUNG KITTENS 


Tilney and Casamajor* studied the reactions of young kittens and 


the myelinization of tracts in the centra] nervous system. They con- 
cluded that it was possible to consider that all the behavior patterns 
present at birth were mediated along retiex arcs already myelinateo 
My observations confirmed and amplified those of Tilney and 


Casamajor. 
The behavior of six fetal kittens near term. from 105 to 150 mm 


in crown-rump length, was studied. In all of the fetal kittens there were 


myelinated fibers in the spinal cord; in none did afferent sensory paths 
show the presence of myelin as high as the brain stem. But myelinated 
fibers trom the brain stem did run down into the spinal cord in the 


medial longitudinal fasciculus, reticulospinal, tectospinal and vestibulo 
spinal tracts.. Even in the youngest fetal kitten, the intersegmental fibers 
mvelinization, and the ventral roots 


of the cord showed considerable 


showed definite myelinated fibers he only objection to explaining 


the activity of the fetal kittens on the basis of medullated pathways 
would seem to be that the atterent spinal fibers are relatively slow in 
becoming myelinated, although, even in the voungest fetal kitten, the 
dorsal roots showed slight but unmistakable signs of myelin 

The leg of the fetal kitten was withdrawn by pinching the foot; 


reflex that could be mediated by myelinated spinal fibers 


Che ratch reflex obtained trom the fetal kittens may similarly be 


considered a purely spinal reflex, although it may be influenced by 
atferent impulses carried through the trigeminal fibers, which are becom- 
ing medullated. The rotation of the body seen in some of the fetal 
kittens depends on influences carried to the spinal cord by vestibulo- 
spinal fibers or through the medial longitudinal fasciculus 

The progressive movements of the fetal kittens were poorly coordi- 
nated; alternate progressive movements of the fore legs occurred, but 


the hind legs moved little and then synchronously in a bilateral, extensor 


thrust.. The rostral portion of the spinal cord showed the greatest mye- 
4. Tilney, F., and Casamajor; L Mvelinogeny as Applied to the Studv of 


Behavior, Arch. Neurol. & Psychiat. 12:1, 1924 
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linization, the number of myelinated fibers decreasing progressively in 


be obtain ed from the fore legs more 


i caudal ion. Reactions could 
easily and more accurately than-from the hind legs and tail. 

In the new-born kitten the righting reflex is developed This is 
but a1 ampiiiication Of the rotation of the fetal kitten which has become 
more etfective \With the development .of better coordination in the 
young animals, further medullation of spinal roots and tracts occurs, 
ie new-born disappears when the cere- 


bellar atferent and etterent pathways become medullated. ‘The postural 


|. 
reflex becomes operative in kittens ot 9 and 10 days: at this time 
] ] 1 
mvelinated rubrospinal fibers may be seen im the spinal cord lhe 
corticospinal tibers show traces of myelin in the kitten of 11 days 


The pathwavs in the central nervous system become myelinated in 


approntil ately the same order in. the three mammals, OpossulM, Cat and 


Mal ihe progression Of myelinizatiol theretore be discussed 
] 
onne Ol Wit thie nat etus cat suggests that 
myelinates t irl the st u ( ting a tiie wchavior 
I MA I 
( ha s¢ serial sections ot the brain stem of the sixth 
1 ~ 2? 
seventh al month huma fetus and oO in months 
14 
ri our sets sections ¢ the new-born that had been described by 
+] All +] ] 
Sabin Were ¢ Complete e series All thes¢ rain stems 
pict nvell atlo resel l1uman eine re not 
necessal tvpica terent ges, but ao illustrate the rder o 
} ] 
acquisition O elin. Somewhat younger specimens would give further 
Initormation concerning the first ppearance OF (on t 


hand. preparations older than, those described would give tew data, as 


almost all of the tracts of the brain stem have acquired some myelin 


n early infancy, andl the process continues as an increase in the diametet 


of the sheath on the 1 diy idual tibers \ summat of th 1 lings wil 
now iY Y1Vel 

he Human Ietus of Str Months the fetus was 235 mm. in 
CTOWN-Tunip length and weighed 1.045 (3m Ihe estimated age Was 


26 weeks While there is a considerable amount of myelin in the 
cervical portion of the spinal cord, it decreases progressively toward 
the lumbar portior The ventral and dorsal roots are well myelinated. 
The fibers of the ventral commissure stain only lightly. The inter- 
] 


seginental fibers of the ventrolateral columns are acquiring myelin 


5. Sabin, F. R a) An Atlas of the Medulla and Midbrain, Baltimore, 
Friedenwald Co., 190] bh) Description of a Model Showing the Tracts of Fibers 


Medullated a New-Born Baby’s Brain, A. J. Anat. 11:113, 1911 


7 
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sheaths; they stain more deeply in the cervical portion of the cord 
[he spinocerebellar tract of Flechsig is conspicuous, owing to the myelin 
on the fibers (he tractus cuneatus stains well, but there is much less 
mvelin on the fibers of tractus gracilis. — 

[he optic and olfactory nerves show absolutely no myelinization 
fhe oculomotor, trochlear, abducens and hypoglossal nerves all have 
faint amount of meduilation, which varies from one to another. ‘The 
ibducens nerve stains most deeply, perhaps because it is in closest rela 
tion with the vestibular mechanism. (he motor and sensory roots of 
he trigeminal nerves may be followed into the brain stem; the motor 
re deeply than the sensory. ‘The facial nerve can be fol- 
lowed in its course through the medulla by the myelinization of its 


fibers fhe vestibular portion of the acoustic nerve is much more 


heavily myelinated than the cochlear portion. The vestibular fibers are 
onspicur structures in the medulla, and the pathways are myelinated 


nto the medulla and into the medial longitudinal fasciculus and into 
the vestibulospinal tract lhe cochlear nerve and nuclei take a rather 
aint myelin stain, but the secondary cochlear fibers show traces of 
velin as high as the acoustic colliculus in the midbrain. The other 
ree cranial nerves, glossopharyngeal, vagus and accessory, show very 

little medullatior he tractus solitarius may be identified. 
Phe medial longitudinal fasciculus is the most conspicuous group of 


velinated tibers in the brain stem. The tibers mav be followed through 


ost their entire course in o1 sagittal section; from the ventral 

surtace of the spinal cor e tract bends dorsally to occupy a position 
ust ventral to the hypoglossal. abducens, trochlear and oculomotor 


nuclei, and terminates in the nucleus of the posterior commissure. The 
estibulospinal tract is well mvelinated, and the fibers of the reticulo- 
spinal tract have also acquired myelin sheaths. The tectospinal, rubro- 
spinal and corticospinal tracts and the medial lemniscus are completely 
nonmedullated The spinocerebellar tract of Flechsig is myelinated 
he cerebellum. No myclinated fibers connect with the inferior olive. 
ifferent mvelinated fibers to the rebellum come trom the 
estibular nerve and vestibular nuclei, and also from the spinocerebellar 
tract of Flechsig Phe spinocerebellar fibers enter the vermis, while 
r the roof nuclei. Some of 
the axons from the cells of these nuclei are myelinated and leave the 
erebellum to mMinate in the vestibular nuclei. In addition, a few 
myelinated fibers from the nucleus emboliformis leave the cerebeilum 
through the brachium conjunctivum and extend down into the mid- 
brain, where they lose their mvelin sheaths. There are no medullated 
tracts rostr’! to the midbrain 


1 1 


If tracts become functional when they become medullated, the 


fetus of 6 months would not be able to carry on the essential activity 


fa 
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of lite. There is very incomplete medullation of the tracts controlling 
respiration and deglutition. 

Human Fetus of the Seventh Mout! Here again it was fou 
that there was almost no trace of nivelinated connections anterior to the 
midbrain. The exceptions are a few myelinated fibers in the’ region « 
the globus pallidus and a few fibers of the medial leimmniscus and spino- 
thalamic tracts myelinated into the region of the thalamus 

Of the descending paths from the brain stem to the spinal cord. tl 
vestibulospinal, reticulospinal, tectospifal and medial longitudinal fas 


ciculus are partially myelinated. The spinocerebellar tracts of Flechsi: 


and Gowers contain medullated tibers that can be followed through th 
brain stem to the vermis of the cerebellum ; spinothalamic fibers lose they 
myelin sheaths before they reach the thalamus. In the posterior columns 


the cuneate tract is well medullated. but there are few mvelinated fibers 
in the tractus 


hucieus cuneatus, and trom cleus elinated imternal uat 


fibers cross the midline to form thi lial lemmuiseu se ers 
are not meduliates to their terninatior itl tiie 1 lis 
he cortex of the cerebellar rms the seventh mont etu 
receives bers, ul lt ) ( reveal Cl 


spheres. Spinocerebellar and vestibulocerebellar fibers are 1 ite 
No myelinated fibers enter the floc 


be traced rostrad of the dentate nucleus the cortex of the vermis 


\s regards the « cerebe ( O cieus 
globus and nucleus emboliformis ¢ to mvelinated fibers 

roof nuclei make both afferent and rent nectiol vith tl est 

ular nuck ) 

they leave the cerebellum through tl 


their mvyeli ira ) ea 
Mveli if I 
Oo structures ) 
‘ 
cerned 


months has a good chance ot 


rr 


steady decre vel nated 1, rs +1 ervn ] + +1 lum 
portion of the cord here are numbers of medullated fhe 
gray matter and in the ventral columns, and the inters ental fibes 
stain well. The cuneate tract takes thi velin stain more deeply tl 


‘ ol ‘ > 
the eracile tract examintit © if ic ide 


| 
1.17 
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fibers become myelinated in complicated patterns of separate 
and bundles 


the eighth month, the cranial nerves connecting with 


rait | medulla are uniformly well myelinated. The olfactory and 
optic rves still show no myelin. (sudden’s commissure can be traced 
across the optic chiasm, owing to a faint medullation of its fibers 
\lyelin is becoming deposited on the fibers of the rubrospinal tract 
close to the cells of origin, but the tract is nonmedullated in the spinal 
cord he corticospinal tract is completely nonmedu"™-ted here are 
a lew velinated tectospinal and tectobulbar fibers lhe spinocerebellar 
tracts of Ilechsig and Gowers stain deeply; the medial lemmniscus 1s 
not 1 lated as far as the termination of its fibers in the thalamus. 
here has been almost no progress of myelinization of the connec 
ions cerebellar hemispheres, but the connections of the vermis and 
tt culus are now well medullated. There 1s some mvelinizatio1 
ot tile rom the cells of the dentate nucleus; the cephalic portion of 
the d nucleus appears to give rise to more myelinated fibers that 
the caudal portior lhe lateral fibers in the brachium conjunctivum 
beconi iedullated first The caudal surface of the red nucleus 1s 
covel by a detinite capsule of :avelinated fibers No mvelinated fibers 
eacl benular nuclei, but the cells give rise to the comparativel: 
eavl linated fibers of the habenulopeduncular tract 
There were only a tew faintly myelinated fibers in the corpus 
striatum of the fetus of the seventh month, and the great advance found 
n the fetus of eight months 1s the mvelinization anterior to the limits 
( rain libers connected with the corpus striatum are th 
structures in the forebrain that first receive sheaths of mvelin Phe 
het ide the globus pallidus into distinct portions are becoming 
myelinated, and fibers throughout the globus pallidus show signs of 
nve thor Numbers of tibers cross the internal capsule and form 
lis ule for the subthalamic nucleus. Indeed, this nucleus con 
tains tained fibers. It will be noticed, however, that the bundl 
of fibers from the globus pallidus that swings around the mesial edgy 
ot the pus striatum to the region of the red nucleus shows as vet 1 
sig mvelinization 
\ of the thalamic region demonstrates verv few mvelinate 
fibs Those that form the laminae separating the different divisions 
| | 


thalamus have not yet acquired myelin sheaths he caudal por 


+1 


f the thalamus contains many more medullated fibers than the 


lic portion lhe medial lemniscus fibers are mvelinated into thx 


ic tract and the capsule of red nucleus. Similarly, a few fainth 
ited acoustic fibers reach the acoustic lemmniscus. No optic fib 


ic thalamus; they stain more deeply than the spino- 


Je 
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are myelinated. Scattered in the posterior portion of the thalamus are 
a few medullated fibers which probably connect the different nuclei, 
No myelinated fibers extend from the thalamus to the cerebral cortex. 

In summary, the eighth month fetus shows progress over the seventh 
month fetus in the medullation of segmental and intersegmental path- 
ways and in further meduilation of the cerebellum and corpus striatum. 
There is still little myelinization in the thalamus. 

The Infant Born at Term.—tllere the observations made by Sabin ® 
and the sections studied by her have been reviewed. The optic nerve 
begins to be myelinated at the time of birth, but the olfactory fibers 
and tracts are still nonmedullated. In one specimen the myelinated 
optic fibers may be followed to the optic geniculate. lhe medial 
lemniscus is myelinated to the ventrolateral nucleus of the thalamus, 
and fibers arising from the cells of this nucleus stain as far as the 
cerebral cortex. Myelinization of the acoustic pathways has advanced 
slowly, so that few fibers stain to the level of the acoustic veniculate 

The tectospinal pathway has not completed its medullation, owing 
to the faintly myelinated connections of the optic colliculus. The 
corticospinal tract is not medullated at all; the rubrospinal fibers have 
only a faint covering of myelin in the brain stem. The corpus resti- 
forme carries myelinated spinocerebellar fibers of the tract of Flechsig, 
fibers from the cells ot the posterior column nuclei and vestibular and 
a few olivocerebellar fibers to the cerebellum. The afferent tracts 
from the lateral or neo-inferior olive are not yet medullated. ‘There are 
as yet no medullated pontile fibers. No myelinated fibers are found in 
the cerebellar hemispheres. ‘The fibers reaching the red nucleus through 
the brachium conjunctivum form a heavy, medullated capsule on the 
caudal and ventral surfaces of the red nucleus. .\ few myelinated 
fibers from the globus pallidus also reach the red nucleus and form a 
faintly myelinated capsule on the cephalic side. 

The brain of the new-born is distinguished by the increase in mye- 
linated fibers in the thalamus. Myelinated fibers appear in the ventro- 
lateral nucleus and in the optic geniculate. A ventral projection 
system of fibers extends from the ventrolateral nucleus to the posterior 
and anterior central gyri of the cerebral cortex. These are the first 
of the cortical projection fibers to receive their myelin sheaths. 

There is at this time a rather uniform degree of medullation through- 
out the cord, although it is perhaps less marked in the lumbar segments. 
The fibers in the gray matter and in the ventral commissure stain darkly 
in all of the sections. The ventral columns are well myelinated, except 
for small areas on either side of the ventral midline, the position of the 
corticospinal fibers. Laterally there is no myelinization of the cortico- 
spinal and little myelinization of the rubrospinal tract. The fibers of 
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the posterior columns are all acquiring a covering of myelin, although 
some portions are more heavily medullated than others. 

Brati Of al Infant ged 2 Months. With birth the process of 
medullation is greatly accelerated, so that a marked increase in myelin 
is found in the infant two months after birth. In the cervical portion 
of the spinal cord there is some myelinization of pyramidal and rubro 
spinal tracts, but the area that they occupy is a light color. The faintly 
staining, uncrossed pyramidal fibers occupy a large area in the ventral 
columns lhe spinocerebellar fibers are still stained more deeply than 
other tracts in the lateral columms and appear an intense black. ‘There 
is considerable myelin in the lumbar portion of the cord; the ventral 
portion of the tracts in the posterior column stains more deeply than 
the dorsal portion. The pyramidal tracts stain very little in the caudal 
portion of the cord. 

The olfactory tracts in the forebrain show the first signs of myelini- 
zation at this time. Scattered and faintly myelinated olfactory fibers 
are found in the secondary olfactory centers in the base of the fore- 
brain, and the tracts in the septum pellucidum and over the surface of 

| 


the corpus callosum stain lightly. he stria medullaris and stria semi 


circularis are fairly well myelinated. ‘There are as vet no medullated 
the fornix and only the slightest medullation around the mam 


millary bodies and in the mammullothalamic trac; 
Che optic nerves, chiasm and tracts are almost completely mye 


linated, a great advance over the first appearance of myelin in the 


optic nerve of the new-born infant. There is a heavily myelinated 
capsule aro the optic geniculate, and, from the cells of this 
nucleus, fibers that stain less deeply enter the internai capsule on their 
+] relral corte. ] - ] 1 - 
way to the cerepral cortex puivinar contains no myelinated fhbers, 


but a tract of medullated fibers extends around the pulvinar to the opce 


colliculus and spreads out on the dorsolateral surface of this structure 


Che deepest lavers of the optic colliculus now contain myelinated fibers, 
ind t tectobulbar and tectospinal fibers from this region are acquiring 
myelin sheat! 

lhe acoustic geniculate contains mvelinated fibers. and projection 


hbers from the cells are myelinated in the internal capsule. In_ the 
talamus and internal capsule the optic system is now more com 
pletely medullated than the acoustic. Thus, the myelinization of the 
optic fibers has quickly outstripped that of the acoustic fibers, which 
began far earlier, in at least the sixth fetal month. As regards the other 
cranial nerves, there is little to be added, as medullation had become 
relatively complete in the vounger series. 

There is now myelin on the fibers of the pyramidal or corticospinal 


tract. In the internal capsule the motor fibers stain less deeply than 
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brain stem are myelinated before the afferent fibers extending from the 
spinal cord to the brain stem. The dorsal spinocerebellar is the first 
long afferent pathway to be myelinated. 

It is also worthy of note that myelinization in the region of the 
spinal cord begins in the cervical region; at an early stage of develop 
ment the cervical cord shows more myelin than any other portion of 
the nervous system. This brings to mind Child’s theory of axial 
gradients. Child has endeavored to show that the anterior portion of 
axial organs are dominant in initiating and controlling the activity 
of the remainder. Other workers have shown that, from the point of 


view of embrvology, there is a center of dominance in the. cervical 


portio he cord, and trom this region waves of cell division and 
( 
( stel estibular nerve 1s precocious 1n medullav on 
+ 7 4 4 7 
On OL its connections, and seems to set the pace ol 
the phvlogenet ( Oo view the 
) and in the embryo the fhrst 
~ ( ( 1 | ( estip 
~ ~ it 1 | VO oO the tires | st 
7 1 
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( l Cl Ss, Ca vestibuiat 
] A 
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Certain efferent tracts from the brain stem to the spinal cord are 
myelinated before the afferent tracts to the brain stem. lhese efferent 
pathways are reticulospinal, vestibulospinal and medial longitudinal fas- 
ciculus. ‘The two latter are influenced by the early maturation of the 
vestibular system. In the seventh month fetus the fibers of the medial 
lemniscus are myelinated to the level of the midbrain but are non- 
medullated above that level. 

The fact that pathways in the nervous system become myclinated 
in the order in which they are developed phylogenetically is seen clearly 


in the case of the cerebellum. In the seventh and-even in the sixth 


month fetus myelinated spinocerebellar and vestibulocerebellar fibers end 
in the vermis. At that time the cells of the medial cerebellar nuclei give 
rise to myelinated fibers ending in the vestibular nuclei, and from the 
nucleus emboliformis a few myelinated fibers enter the brachium con- 
juctivum. It is not until after birth in the human being that myelinization 
occurs in the cerebellar hemispheres. ‘The cerebellar hemispheres are 
new phylogenetic acquisitions, and just’as they develop coincidentally 


with the cerebral hemispheres, so are they myelinated at the same time. 


\Ithough the motor nerves receive mveilln heatl s betore thx sen- 

sory, in many correlation centers atferent systems are myelinated before 

the efferent Phis is true of the cerebral cortex and also of the cere- 


bellar. It can hardly be considered a universal rule. ‘Thus the habenulo- 


peduncular tract 1s heavily medullated long before any myelinated fibers 


reach the cells of the habenular nucleus. The order of myelination 
shows strange anomalies lhus, the poritocerebellar fibers are mye- 
linated earlier than the frontopontile and temporopontile fibers 


Once a tract has begun to show myelin or its fibers, the process of 
mvyelinization does not necessarily continue at a uniform rate, and the 
1 


amount of myelinization in another tract beginning later may become 


more marked The cochlear connections in the brain stem are well 
myelinated to the level of the acoustic colliculus in the human fetus of 
the seventh month; the optic tracts begin myelinization at the time 
of birth. But the optic connections in the thalamus and the optic pro- 
jection fibers to the cerebral cortex are myelinated before the acoustic 
fibers. Thus, the medullation of optic fibers, once it has begun, exceeds 
that of the acoustic pathways, which began much earliet 


Embryologists have noted that the division and maturation of cells 


in the nervous system do not go on at a uniform rate, but that there 
appear to be marked pulses or waves of cell development. This applies 
also to mvelinization \ tract faintly mvelinated may remain in this 


condition for a considerable time before further myelin is deposited on 
the fibers. Medullation of new groups of fibers may be in abeyance 
for considerable periods of time, and then whole functional systems 


become mvelinated at the same time. 
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Birth in the case of man serves as a great stimulus to the’ deposit 
of myelin in the nervous system In the first few weeks after birth 
the optic and oifactory sys‘ems acquire myelin sheaths, and m elinated 
projection | bers from the ti. lamus extend to many areas of the cerebral 
cortex fhe question arises as to the changes at birth that accornt 
tor this mcrease 1n the deposit ot myelin. Probably it is the result of 
increased stimulation of the sensory organs. 
here is evidence in the case of the human material to suggest that 
ie time when the sensory endings 
receive adequate stimuli. The sensory endings in the skin and on the 


nuscle and the vestibular and even the cochlear nerves may receive 


adequate stimuli in utero. The optic and olfactory nerves, however, 
could scarcely be stimulated until after birth, and myelinization of their 
le does not occur until that time. Moreover, the increased number 
yf stinn | ed to all sensor ndings after birth could well account 


wr the accentuation of the myelinization at that time. One objection 


to this hypothesis has been found In the guinea-pig, an animal born 


when very mature, the optic tracts are myelinated at birth. 


Phere 1s undoubtec vreat variation in the time of :nvelinization 
pathways in different individuals. ‘The miaterial available is much 
too small in amount to show this variation and demonstrates only the 
uence of myelinizatior Donaldson ® has shown that in the rat the 
nutrition of the animal has no relationship to the time of meduliation 
if the nervous svste (nee the process of myelinization has begun, 


it continues tor vears, with a eradual mcrease nm the ciameter ot the 


Phere are other opinions concerning the process of myelinization. 


Von Monakow ? thought that the relative vascularity in different por- 


tions ot the brain was more umportant factor in the development of 
ve ation than the as otion of function by the nervous pathways. 
( and ©..\ Ort suggested that the caliber of the fiber was impor- 
tant; the large axons received myelin sheaths late. Important excep- 
tions are at once evident to one familiar with this subject. [or example, 


the tract of Lissauer in the spinal cord contains many finely myelinated 


bers Vhese are not medu'lated until late, at a time when the cortico 
S] ithway s becomin edullated 
1) ld 1 H H The Effect of Underfeeding on the Percentage of 
Water. on the Ether-Al ol Extract and on Medullation in the Central Nervous 
Syster f the Rat, J. Comp. Neurol. 21:139, 1911. 
7 Monakow. ‘ Ueber die Projektions- und Associationszentren im 
Gr hirn, Monatschr. f. Psvchiat. u. Neurol. 8:405, 1900: Demonstration von 
hen Praparaten, Neurol. Certralbl. 29:110, 1910. 
d \ Die 1 el rchitel chen Rindet Ider des 


| 
| sheat! ) ndividual fibers 
«0 
| 
Met Neurol. Centralbl. 27:137, 1908 
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Kappers ° believed that myelinization of a’ nerve fiber occurs at a 
time when impulses first begin to travel along the fiber. He based this 
belief largely on the work of Herman, who placed a piece of a peri- 
pheral nerve from a frog in a constant current in a line connecting 
the electrodes, which remained, however at a distance. ‘There was a 
vigorous flow of the myelin to the anodal end of the nerve fiber, where 
it collected in a mass. The tendency of myelin to move in the direction 
of the anode was clearly proved by this exp: riment. 

While myelinization is one indication of the maturation of the 
neuron, the data at-hand are not sufficient to demonstrate that the 
deposit of myelin is coincident with the development of function in 
the neuron. Further work may elucidate the relationship of myeliniza- 
tion to the activity of the nerve cell. 

Other morphologic methods have been used to correlate the appear- 
ance of behavior patterns with maturation of the nervous system. 
Craigie '’ studied the differentiation of vascular patterns in the nervous 
system. \indle'' correlated the growth of the neurophil in the gray 
matter of the spinal cord with the activity of kittens. 1°" studied the 
the matu ation of cells in the cerebral motor cortex and the first 
responses to electrical stimulation. 


ACTIVITY Ol HUMAN FETUS \ND INFANT CORRELATED 
WITH MYELINIZATION 


Minkowski '? and others have studied the reactions of the human 
tetus > pre bably observations have becr made on over fifty fetal prepara- 
tions of less than 6, months. “The work of Minkowski was particularly 
fortunate in that the specimens were removed at hysterectomy, which 
was performed under local anesthesia. ‘There was no question of 


the effects of anesthesia in the case of the preparations. The fetus 


was immediately placed in a bath of physiologic saline solution heated 
to 3/7 C. 

Spontaneous movements of the arms and legs were observed in 
fetal preparations of the second month. In those of the third month 


other spontaneous activity was seen, such as isolated contractions of 


9. Kappers, C. | \.: Further Contributions on Neurobiotaxi 
Neurol. 27:261, 1916. 
10. Craigie, FE. H.: Changes in Vascularity in the Brain Stem and Cerebe: 
f the Albino Rat Between Birth and Maturity, J. Comp. Neurol. 28:27, 1924. 
11. Windle, W. F Normal Behavieral Reactions of Kittens Correlated with 


he Postnatal Development of Nerve Fiber Density in the Spinal Gray Matter, 
Comp. Neurol. 50:479, 1930. 


12. Minkowski, M Réflexes et mouvements de la téte, du trone et des extré- 


mités du foetus humain pendant la premiére moitié de la grossesse, Comp. rend. 


de biol. 83:1202, 1920 
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the temporal and the intercostal muscles and isolated movements ot 
the fingers, with trembling of the thumb. In all these preparations 
there was tonus in the extremities, which maint7ined them in a deter- 
mined position and returned thom to this position after they had beet 
moved he preparations of » and 4+ months showed tonic reflexes 
probably depending on sensory stimuli from the cervical region and 
produced by changes in the position of the head in relation to the trunk 
. fetus of 2 months showed movements of the head, trunk and 
extremities. These included rotation, raising and lowering of the head 


flexion and extension of the trunk and rotation, abduction, adduc- 


tol flexion and extension of the extremities These movements were 
SIOW isvinmictric, arrhythmic, of small amplitude at 
1 | 
otter a choreitorm cCharactet 
ui as does not Fegin until the hitl ela 
that ali thes responses are Carrh over nonmecduiiate 
pathwa (here 1s another consideration in connection with 


observations and that is the problem o. sphyxia Che umbilical cord 


> it time © ind Wallt ot Vo 
( Cells Woughnout the nervou sten ire stiutate 
ly sed carbon dioxide tn the blood, and the ictions ot the feta 
re tio iw be large not entirely, due to this stimulatio 
of the cells Certainly 1 obs it al wile under abnor 
conditi 
e have been almos no observations o1 tl huma etus 
the 1 mths ot gestation he activity of the new-born infant 
( thie oO 13] (1917 
1) ‘ vent te { ‘ iv be bser ot 
pl at lioht itt r the thuml ping 
ere is no need to enter into all the assets o the new-bor 
Inta terms Of responses to and reflex patter it 1S Well 
known that the responses of the infant to stimulation are extremely 
dittus (gradually, well defined patterns of reaction are develops 
] | | ] | 
and «itterentiated: during this time the mvelinization of pathways 
the nervous svstem pro eeding rapidly lt Is pos ple to consice 
that the activity of the new-born intant is mediated along medullate 
pathwa 
7 T \RY 
Yetlex activity mav be obs« rved tor a considerahb! period hetore 
athwavs are mvelinated in the nervous ‘svsten Pathwavs becor 


mvelinated in the order in which they are developed phvlogenetica! 


7 
i 
| 
| 


In the three mammals studied the order of ‘myelinization of tracts was 
similar. Myelinization in the spinal cord begins in the cervical region 
and progresses caudad; in the brain 1 begins in the medulla and _ pro- 
gresses cephalad. Myelinization appears to occur in waves or pulses 
and not at a uniform rate; pathways that begin to be myelinated late 
may complete the process before other pathways that showed some 
myelin earlicr. Birth serves as a great stimulus to the deposit of myelin 
in the nervous system. There is some evidence that sensory pathways 
are myelinated at a time when sensory endings receive adequate stimuli. 


There is not sufficient proof that the deposit of myelin is coincident with 


the development of function in the neuron 


| 


EFFECT OF EXPERIMENTAL HEPATIC DAMAGE 
ON THI ME MATO-ENCEPHALIC BARRIER 


C. WESLEY EISELE, M.S 
AND 


LATHAN A. CRANDALL, Jr, M.D., Px.D 


\ relationship between the gastro-intestinal tract, especially the liver, 
and the central nervous system is suggested by the demonstration of 
damage to the liver in diseases usually considered primary to the central 
nervous system, by the constant association of pathologic processes in 


the liver and in the brain or cord in such conditions as Wilson’s 


and by the occurrence of clinical and histologic changes in the central 
nervous system in primary hepatic condition 

Rapoport’ stated that diffuse parenchyinatous degeneration of the 
brain, especially marked in the cortex, occurs in acute yellow atrophy 
Kirschbaum ? reported diffuse changes in the central nervous system in 
atrophy of the liver, and Weltman ® has also noted pathologic processes 
nervous system in disease of the liver. [xperimentaliy, 


the neurologic svmptoms occurring :n dogs with Eck fistulas when 


intoxicated with meat are well known. Matthews * has reported that 
a chronic nervous disorder somewhat resembling multiple sclerosis may 
occur in chronically intoxicated dogs with [ck fistulas that have 
survived for from ten to twelve months. Pinkussen ® found meningo 
encephalitis in these animals. Fuchs °® reported one dog with an Eck 
fistula that was intoxicated with meat and died seventeen days after 
operation \ clini il chi OTLOSIS of encephalitis could he made before 
death, and microscopic examination revealed a disseminated meningo 
encephalitis. One of us (Dr. Crandall) has observéd motor paralyses 
and atax! na numbe1 these animals after intoxication with meat: 


From the Department Physiology and Pharmacology, Northwestern Uni- 


1. Rapoport. P ’*¢schr. f. d. ges. Neurol. u. Psychiat. 126:473, 1930 

Kirschbauii, Lapinsky, M Dentsche Ztschr. f. Nervenh. 97:95, 
1927 

3. Welt O d. Wehnschr. 77:831, 1927 

| tt! \ \ J. Physiol. 29:xvii, 1912 


HICAGO 
progressive lenticular degeneration and the pseudosclerosis of Westphal, 

\f ] 1 Sel ] 
ted by Lapinsky, M.: Deutsche Ztschr. f. Nerveth. 97:95, ® 
1923 
Fuchs, A.: Wien. med. Wehnschr. 74:710, 1921 
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per dog; phenolsulphonphthalein in arnounts of 18 mg.; neutral 
ver ce 1d potassium iodide, 100 mg. per kilogram. Just prior to 
e substance a cisternal puncture was made, and the needle was left 
samples were taken over a period of from two to three hours 
ed was determined by inspection; the iodide ion was tested as 
Cx [wo normal dogs and one with an Eck fistula received 
( Uphthalein; two norma! dogs and one with an Eck fistula received 
enolsul iphthalein ; three normal dogs and three with Eck fistulas 
t S neutral red, and two normal do, nd one with an Eck 
‘ tas m odide 
a Cere spina ad 
Weirt | e of Cerebrospinal 
I iN Dose Fluid Examination Results 
No . { on Faint trace at f) 
and 45 min 
Ne I terva All S sa ‘ tive 
hre 
0 eTvals All samples negative 
fo 
terva ] samples tive 
\ ervais \ samples 
I tervals \ S samp tiv 
for hrs 
! ( tervals tf ve first 
I ( rs u itive 
\ tervals Slight trac ill s ples 
f< i hrs up te hrs very 
slight trace hrs 
\ ‘ tery A] sa ples itive 
or 4 hrs 
Eek ntervals \ samples negative 
wks s 
} tervi \ sample negativ 
Op. 4 wh oO hrs 
vais pies ative 
wh hrs 
ntervals D btf ‘ tiv 
hr first s ples 
vi 
} ( \ I s rative 
Oy 
nee determined by the bromide method 
n Gordy and Smith,'? on seventeen rmal dogs (twenity- 
nations), « dogs with Leck fistulas (seven determinations), and on 
\ plete ‘ t of the common bile duct. On four of the dogs 
fistulas, control determinations were made preoperatively, and the test was 
i teen « s after the establishmeut of the © -tulas. Blood and cerebro- 
were take ual on tne fifth or sit) day aiter the beginning of the 
trat ot bromid blood was obtained without anesthesia from the 
r jugular vein; cisternal puncture was performed under local anes 
( ( H Lancet 1:127 (Jan. 19) 1924 
Gordy, S. T., and Smith, S. M Permeability of Hemato-Encephalic Bar- 
Deter ed by Bromide Method Arch. Neurol. & Psychiat. 24:727 (Oct 
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thesia. As a check on the method, determinations in some cases were made two, 

tour, seven, eight and ten days aiter the beginning of the administration of 

bromides. 
Cohen '* suggested that the inorganic phosphorus of the cerebrospinal fluid may 


be an index of permeability, although the blood phosphorus is too variable to allow 
1] 


of the establishment of a permeability quotient. Determinations of serum and 


cerebrospinal fluid phosphorus were made simultaneously on thirteen normal dogs 


1 


and on six dogs with Eck fistulas, the method of Fiske and Subbarow !* being used. 
Filtrate was obtained from the cerebrospinal fluid by treating 5 cc. of it with 
2 cc. of 10 per cent trichloracetic acid. Blood and fluid were obtained as for 
bromide determinations, except in two cases in which pentobarbital sodium anes- 
thesia was used. 


The results are presented in tables 1, 2 and 3. 


COMMENT 


Since the significance and interpretation of our results rest solely 
en the assumption that the methods employed are capable of accurately 
Ineasuring changes in meningeal permeability, it is well to examine this 
e number of papers dealing with the hemato- 
encephalic barrier that have been published recently, only a few have 


viewed 1n a critical light the methods employed. Loberg '” has. carefully 


assumption. Of the lar; 


y 
~ 


analyzed the significance of the ratio between the concentration of a 


stance in the blood and in the cerebrospinal fluid, using 


foreign sul 


salicylic acid. He found that the acid first appears in the cerebrospinal 
fluid when it reaches a concentration of 250 mg. per hundred cubic centi- 
meters in the blood, and that its concentration in the cerebrospinal fluid 
is a function of blood concentration and not of the hemato-encephalic 
barrier. As a general rule, the higher the blood concentration, the lower 
the “permeability quotient.” He discussed the variz. wes, rate of absorp- 
tion, rate of exeretion and composition of the blood, which may affect 
the blood concentration of a perorally administered substance and its 
ability to penetrate the meninges. On the other hand, Walter has con- 
sistently maintained,'® on the basis of considerable experimental work, 
that the absolute concentration of the substance (bromide) in the blood 
or in the cerebrospinal fluid has no significance, and that despite vari- 
ations in blood concentration the quotient remains constant. Inflamma- 
tory meningitis is perhaps the condition in which the barrier function 
of the meninges is most obviously decreased ; ,in this condition dyes 
pass with relative rapidity into the fluid." and the “permeability 
13. Cohen, H Quart. J. Med. 17:289, 1924 

14. Fiske, C. H., and Subbarow, Y.: J. Biol. Chem. 66:375, 1925. 
15. Loberg, K.: Ztschr. f. d. ges. Neurol. u. Psychiat. 115:308, 1928 


16. Bonar, B. E., and Bailey, L. G.: Diagnostic Value of Sodium Fluorescein 


in Epidemic Cerebrospina! Meningitis, Am. J. Dis. Child. 40:493 (Sept.) 1930. 
Jerrell, O.: Brit. M. J. 1:210, 1925. 


, 
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quotient” for bromide is low.'? In this condition one might logically 
xpect an increased passage of various substances into the fluid because 
of the proliferation of blood vessels in the inflammatory process, and 


it is under these circumstances that the various tests are riost frankly 


positive In conditions in which changes in permeability v he less 
marked we ha no other criterion with which to check the ormation 
obtained from the passage of substances in more or less than normal 
amounts into the cerebrospinal fluid. Many workers '* have found 


decreased permeability in the majority of schizophrenic patients. It 
is difficult te account for such a finding ou any basis of change in 
absorption, excretion or binding by blood or by tissues. While a widely 
varying blood concentration may result in varying quotients, the con- 


tancy of the quotient obtained by Walter’s method in large groups 
of normal persons suggests that under ordinary conditions variations 


lo not introduce a serious error. In any discussion 


due to this cause « 
of meningeal permeabiliiy one must speak in terms of the only criteria 
that are available at the present time. 


( resul 


U1 ts may be summarized as follows: In a study of the 
hemato-encephalic barrier, using eight dogs with [Eck fistulas, two with 
complete obstructive jaundice and thirty-seven normal controls, in which 
permeability was studied by dyes, Walter’s bromide meihod 
and the determination of cerebrospinal fluid phosphorus, no evidence of 
change in barrier furction was elicited. We have made our studies 
on dogs with Ick fistulas from fourteen to one hundred and eighty days 
postoperatively, 1 order te observe both acute and chronic changes. 
While we obtained traces of neutral red and of bromsulphthalein and a 
] 


questic’ “ble trace of potassium iodide i 


normai dogs, none of these 


substances came through in dogs with [ck fistulas. The normal rang 


to the bromide method of Walter 


is greater in normal dogs than is reported in human beings, and the 


of perm ability quotients according 
quotients ore higher, but all’ values for animals with injury of the liver 
fall within this range, and the average values for the coatrol and the liver 
damage series are almost identical In the summary of values for 


inorganic phosphorus in the cerebrospinal fluid, the average for the six 


dogs with Eck fistulas was 0.2 mg. per hundred cubic centimeters higher 
than the average for the thirteen normal dogs, and the maximum value 


for dogs with Eck fistulas was 0.2 mg. higher than that of the maximum 


value for normal dogs; two of the dogs with Eck fistulas showed highe1 
17. iKroll, M., and Fedoroff, H Ztschr. f. d. ges. Neurol. u. Psychiat. 122:667, 


18. von Roluen, F.: Arch. f. Psychiat. 87:797, 1929. Malamud, W.: Fuchs. 
D. M., and Malamud, N Barrier Between Blood and Cerebrospinal Fluid 
Changes in Permeability in Mental Diseases, Arch. Neurol. & Psychiat. 20:780 
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Determinations by Walter's Bromide Method 
Post- Days of NaBr Perms 
Operative Before ability 
Test Quotient (or t 
) 
4 
4.4 
44 
4 
4.1] eKS alter first tes 
1° 
4 
( 
10 days after first test 
4 
0 H 4 days after first test 
) 
i 4 days after first test 
4 } days after first test 
r is lays after first test 
{ { Same as ¢o ‘ 
4 4 Same as tre 
Same as 
Same as ce ol 1 
4 ar plete obs ve 
j plete ‘ t ‘ ve i 
‘ ‘ 123s 
sf § f Serum na Cere § 
Ser ‘Cc. 8 I 
N Irie Ir ria 
Flours Phosphe Phosph « 
is 4.4 
0 
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values than those obtained for any normal dog. It is conceivable that a 
wc’: ‘arger series sul.jected to statistical treatment might show results 
of some significances Normal values for phosphorus in the cerebro- 
spinal fluid are too variable, however, to allow us to attach any signifi- 
cance to these minor variations in a small series. We see two possible 
reasons for our failure to confirm the results of Lewantovsky.* If his 
control series was small, he may have failed to observe the normal 
variation in permeat.lity that was indicated by our results when Walter's 
bromide method was used (table 2). Another factor may be that he 
studied all of his animals within ten days of the operation, while we 
made no determinations until the fourteenth postoperative day; it 1s 
not improbable that a temporary change in permeability might result 
sunply from anesthesia and from operative intervention. 
It need hardly be pointed out that these results in no way vitiate the 
evidence pointing to a relationship between hepatic damage and disease 
the central nervous svstem; this evidenee, clinical and experimental, 
heen discussed in the introduction. Our findings merely indicate 
that one particular line of attack on the basis of this relationship is 
varren of results 
| 
Other tacts that have grown out of this study are that the perme- 
juotient as determined by the bromide method is more variable 
normal dogs than in normal human beings, and that with dogs the 


iility quotient is the same within the limits of error, whether 


bromide is administered for two, four, five, six, seven, eight or 


hemato-encephalic barrier has been studied in thirty-seven nor 


s, eight dogs with leck fistulas and two with complete obstruc 
undice Phe methods used were the appearance of dves in th 
cerebrospinal fluid, Walter’s bromide method and the inorganic phos 


phorus of the fluid No evidence of a change in barrier function in the 


1 


resence Of liver damage was found he permeability quotient for 
bromide is higher and more variable in normal dogs than in normal 


C1 Varving the duration of bromide feeding from two to ten days 


have Nn\ pparent etfect on the quotient 
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SPECIAL ARTICLE 


CHARLES KARSNER MILLS 


MEMORIA! MEETING OI rit! PHILADI 


LPHIA NEUROLOGI( 


CHARLES H. FRAZIER, M.D 
WILLIAM G. SPILLER, M.D 
CHARLES W BURR, M.D 


JAMES WV McCONNELI M.D 


WILLIAMS B. CADWALADER, M.D 


It is well within the compass of the truth to speak of D1 
Mills, in this assemblage of | 
surgical Clinic at the Hospital of the University of Pennsylvania 
without exaggeration one might say further tl 
his enthusiasm and encouragement, the inauguration of 
unit might have beén deferred for many 1 
foresaw what might be accomplished were 
exclusively to the surgery of cerebral | 


CS1Ons 


\s for mv association with the clinic at the tim 


C OL ts 
I seemed to have no alternative; | was dratted by Dr. Mills 
service. 

Chronologically speaking, the first operation tor tumor of the 


witnessed by Dr. Mills, was performed by Dr. R. Fk. Weir 1 
on Nov. 17, 1887, and one month later, on Dec. 1 
the second operation at St. Mary’s Hospital, Philadel 


\W W. Keen 1s reported to have 


parietal region. 


removed a large fibre 


Papers read at the Regular Meeting t 4 elphia Neur Ss 
March 18, 1932 \ paper was to have been read | 1) lames Hendrie 1] 
Dr. Mills’ association with the Philadelphia Neurological Society which he 


and the Nervous Wards of the Philadelphia General Hospital which he 
founded. Dr. Llovd, however, died four days before the meeting \ 
Dr. T. H. Weisenburg on the rel: 


logical Association was also read 


aq 


ationship of Dr. Mills to the American N 


lis activities, as the inspiration of the N 


hat had it not been 


Iphia, at which 


for 


| the clinic as a 
any years With his vision 


Dr 


trom the 


FRA 
| 
| 


~ 


fo establish a diagnosis and localize the tumor, afterward exposed 
at operation, was an event of some consequence in those days Possibly 
the first case in his own practice was one in which it is recorded, as 
though some moral support were needed, that Drs. S. Weir Mitchell, 
W. W. Ikeen, Wharton Sinkler and James Hendrie Lloyd were called 
in consultatio1 Phat is in 1891. Later, a small tumor was removed 


by W. W. Keen, assisted by Roswell Park, whom Keen asked to 


trephine the skull so that “his hands should not be unsteadied by mu: 
cular ruc. It is difficult from the description to identify the tumor, 
but one might conjecture a fibroblastoma in miniature, its position being 
sagittai, the overlying bone thickened and the origin from the arachnoid 
lustrating how operations in the early davs were deferred until 
terminal stages, | might cite a case * which, as recorded by Mulls, 
showed at autopsy an extensive gliomatosis of the cerebellum, pons and 
hlongata The tumor had decompressed itself through the 


skull to the ieft of the occipital protuberance, and because of its pulsa- 


tion the surgeon mustook the tumor for an aneurvsm and ligated the 

eTt ) ( ) OUSI\ \ thout entiect 

e | i O ( ury, at the twenty-sixth annual meeting 

thr ' in Neurological .\ssociation, Mills narrated his experience 

tir eventt he accurately lecalized a tumor of the 

Sup etal cor tion \s in those days hysteria and syphilis 

were considered possibk ternatives, the usual course of mercury and 


iodides was prescribed n fact, Malls said that it cannot be too strongly 


emphasized that mayoritv of patients with tumor of the brain 


1 ner or later trom hysteria \ tumor, measuring 4.5 by 
Fe ‘ r ver 1 Dr. Spiller, the arbiter in all matters con- 
neuropathology, described it as a perithelioma or as an endothelh 
( Sa great oceasior It was the first verihed endothelioma 

now ¢ ed bt yblasto 11 Mills Cx] rience, accurate ly 
alized and rem lin toto. Hitherto his experience with tumors was 
chiefl hen the vere exposed at autops\ These recent experiences 
tumors exposed oO and removed must have been the foundation 
from which he visualized the possibilities of neurosurgery lo me the 
resting feature of this contribution was Mills’ reflections on the prob 
lems localization He was never more at home or more in his element 
en discussing cerebral localization, a subject to which he made 
at vy well can recall Mills standing by the operating table and 
lirectinge the use of the electrode He was tremendously interested, 
C.K.: Am. J. M. Sc., December, 1891 
Mills, C 1 Nerv. & Ment. Dis., Angust, 1892 
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early in the first decade of the century, in the exact location of the motor 
cortex. It way his belief that the motor cortex was altogether cephalad 
to the rolandic fissure. At the time that he published his paper, “The 
Motor .\rea of the Human Cerebrum, Its Position and Subdivisions with 
Some Discussion of the Surgery of the \rea,” * he had made 138 obser- 


vations in 25 cases. Mills was especially interested im those davs in 


establishing the fact, not then proved, that there were no motor centers 


behind the rolandic fissure. He drilled us in a special technic for using 


the electrode at exploratory operations When the motor cortex was 
exposed with the aid of the electrode, he first established the main sub- 
divisions of the motor zone: (1) for the face, (2) for the eves and 


head, (3) for the arm, (4) for the trunk and (5) for the leg, and then 
made seme precise observations as to the exact site of the individual 
centers. from observations made in 1 case he localized tor the first time 
the centers ior the mouth the evelids and the jaw 

Because of this intense interest in the motor zone he laid great 
emphasis on craniometric methods for determining the location of the 
rolandic fissure and after drilling me in a serics of observations on the 
cadaver he adopted the so-called Anderson-Makins method It wa 
extraordinaril\ accurate 

was in his sixties (1900-1910) during, shall call it 
embrvonic stage of neurosurgerv 7) Lo be sure, occasional exploration 


for tumors had been made in the decade immediately preceding. but the 


TO as a were laid | ITs 
decade of this century, and Mills was one of the most enthusiasti 
nesses and contributors. Ile wrote: 

bot ce ind s | ilizat i 
surgical proce ‘ tin est t +] 

remova cl Iter \ i s 
I iuses aur tire ist ea ( ( 
d ised, chief be 1 i < 

f the bra yd sp rd and the it trons 

Phen ne went on to describe thre successt ul removal an il endo 


thelioma of the spinal cord and an exploratory laminectomy exposing 
what was regarded as an example of an intradural spinal cyst, “menin 
gitis serosa circumscripta,” so-called. Curiously enough, | do not 
remember having uncovered a similar lesion since that time. ‘his lesion, 
for the relief of whicl Horsley had operate 1 no less than 21 tines, seems 


to have almost disappearéd within another generation 


3. Mills, C. K Univ. Penn. M. Bull. 18:134 (Julv-Aue 1905-1906 
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Perhaps the historian might be pardoned were he to headline a sec- 


s biography on “Mills the Surgeon.” In one of his contribu- 


tion ol h 


tions, “lhe Surgery of Brain Tumors from the Point of View of the 


Neurologist with Notes on a Recent Case,” * Mills said, by wav of 
apolog\ for his pronouncements on surgical topics, "st is possible that 


| may be called to account for discussing a subject most of which prop 


erly belongs to the surgeot ; the development of an art 1s 


advanced not only by the work of the artist, but by the observations and 


criticisms of those who have a deep concern or interest im his produ 
tions \nd with this introduction he proceeded to recount some of th 
- ] 1; ] le 
reasons tor surgical tailure He liked to map out on the sealp the 
cranial area to be exposed after he had localized the tumor, and at that 
tim L series Ol 22 h localization Wa correct 1m 20 had 
1 
out d 6 cranial areas for osteoplastic resections which he ud cot 
re regi \ lite syndromes Hle decried tl 
ct . it cause of con sion and extravagant a 
advocate et stage Operation under certain conditions 
and temporary compression of the carotid arteries for the control o 
vas misied int echeving that the mMportance of the roentgen 
rav i! cating bran mors was. becoming more and more apparent 
+ roentyv | ( ra ak the ey\ bleu \ ~ 
thes e world. recent! i transtentoria 
i 1 read means Ot Teaching angi 
GO? to Ss, ud that when a tumor was 
leas ] 1] ] 
t co ere ) elevati the tempo lol nd incising the 
( cl to ft rid 1 tro. \Tilis 
1 
re er r tu ind with jus | cerebellat 
een developed 
| 
] ] ) ] 
e days disturbed Dr. Mills 1 In the 
11 tl Hnitations of Cal 
te efects and handicaps. He oie tl am 
CO se this and in othe rations thy 
1 1 ot the utmost import 
ect { O ra the sku be emploved 
ride in the early davs ot the Neurosurgica 
Clinie tha lills collected the papers of two svmposia and distributed 
them m bound tor Phat on “Tumors of the Cerebellum” appeared 
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burg, Ludhoiz and myself. The second volume, entitled ““Tumors of the 
Cerebrum,” appeared in 1906 and contained contributions from Mills, 
de Schweinitz, Spiller, Weisenburg and myself. 

[t might not be without interest as a matter of record in this memo- 
rial of Dr. Mills’ activities to append a list of the first cases that he 
referred to the Neurosurgical Clinic. Mentioned chronologically, they 
were as follows: 


Nov. 16, 1902 Che first patient with major trigeminal neuralgia, for section 
of the sensory root. 

Dec. 7, 1903 \ patient from whom “a sarcoma” of the cerebellum was 
removed. The patient survived the operation four vears. 

Oct. 12, 1903: A patient with a cerebellar syndrome. The lesion proved to be 


a pseudotumor, the first of our series, and the patient was alive and well 
September, 1931. 


Sept. 21, 1903 \ patient from. whom was removed what at that time was 
recorded as a “sarcoma” oi the parieto-occipital region. This was the first cerebral 
tumor of Mills’ series in the Neurosurgical Clink 

March 14, 1905 The first patient with a lesion of the spinal cord, which 
proved to be a circumscribed serous meningitis 

Sept. 19, 1908 \ patient with persistent tinnitus and vertigo for the relief « 


which Dr. Mills advised section of the auditory nerve 

July 18, 1912: The first case of our pituitary series, classified as a “phi 
duct cyst,” and a year later the first case of tumor of the pituitary 
as an adenocarcinoma 


\fter a lapse of thirty years my memory fails, I am afraid, im an 


attempt to do full justice to the many ways in which Mills stimulated 


the development of the Neurosurgical Clinic. Naturally, his thoughts 
were directed in channels that had more to do with diagnosis and locali- 
zation than with the details of surgical procedur But his mind was 
always resourceful. His proposal for section of the auditory nerve in 


conditions simulating Ménicére’s disease preceded by twenty vears a pra 
tice that was recently introduced by others as an original conception. In 
1912, under his direction, I performed intradurally an anastomosis of thi 
first lumbar to the third and fourth sacral nerves tor loss of bladder 
function after spinal trauma, an operation that proved beneficial to the 
patient in this instance. But curiously enough, this method of reliet for 
otherwise hopeless cases, though physiologically sound, has never since 
been adopted. 

These are but two illustrations of his ingenuity 
were mary others. 

It is assigned to another speaker to speak of Mills, the man. I could 
ill fulfil the task myself. But I shall always think of his gentle’ spirit, 
his kindliness and his unselfishness. I shall not forget his stimulating 
influence. And with these Christian traits there was the master intellect. 


big enough and broad enough to grasp and penetrate the intricate proc- 


esses of the human mind. 


— 
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DR. MILLS AS A NEUROLOGIST 
PILLI 
three men during many years have been to us representatives of 
those who founded the Philadelphia Neurological Society, and all have 
passed away within one year. Their names lent dignity to the proceed- 


ings of the society, and their loss is irreparable. We have met here to 
honor Dr. Mills, but we cannot forget Dr. Dercum and Dr. Lloyd. 

lt is difficult to describe Dr. Mills in any facet of his many-sided 
personality. One realizes his own inadequacy to perform this task, and 
longs tor the power that Dr. Mills would have shown were he living and 
placed in similar circumstances. 

| have recently reread his presidential address at the fiftieth anni- 
versary meeting of the American Neurological Association. Could any 
other man have written a paper like this, covering a peried of fifty years 
and containing personal reminiscences of many of the members of the 
association? Throughout its length one detects the kindly nature of 
the speaker and his extensive knowledge. No wonder he was hailed as 
the dean of American neurologists. Dr. Milis kept scrapbooks in which 
ected through many years a record of events in which he was inter- 
ested. I recall his delivery of this address, long, but never ,tiresome, 
iven without the aid of notes by means of his remarkable memory, 


tivated thre ugh the necessity of listening to articles 


The limited time at my disposal prevents an exhaustive review of 
his accomplishments and work, but fortunately these are on record in 
the “Eneyelopedia of Pennsylvania Biography,” edited by John W. 
Jordan, L..L.D.; in the testimonial published in Old Penn at the time of 
his retirement from the chair of neurology at the University of Penn- 
sylvania; in the testimonial published by his lifelong friend, Lloyd, in 
Old Penn and in his address at the dedication of a tablet in honor of 


Dr. Mills in the Philadelphia General Hospital, and in the obituaries by 


Weisenburg and Jelliffe | prefer to speak more of my personal knowl 
the man. 

His bibliography, published in the anniversary volume of the Amer- 
ican Neurological .\ssociation, terminates with the year 1923, but 
through the kindness of his daughter, Mrs. Weisenburg, I have had 


access to the continuation of the unpublished list of his papers. In every 
vear from 1923 to 1931 he produced one or more papers, and Dr. Mills 
in his eighty-sixth vear when he left us 

It is well to picture so far as possible the condition of neurology in 
this country at the time when Dr. Mills began his work. The chief 
interest was in the clinical manifestations of disease of the nervous sys- 
tem and in th [ 


appearance of the brain. The relation of disease 


a 
— 
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to the microscopic anatomy and niucroscopic pathology of the nervous 
system was not an object of serious study. Neurologic disorders were 
not atiractive to many, and.Dr. Mills has told me that in his attempt to 
establish neurologic wards at the Philadelphia General [lospital he 
accepted cases of old hemiplegia and similar conditions which many 
physicians were glad to have removed from their services S. Weir 
Mitchell had become distinguished for his clinical neurologic work 

Dr. Muiils’ first paper, written in 1872 and the only one recorded until 
1875, was on spectrum analysis, not a heurologic subject. His first 
neurologic paper was “Clinical Notes on lorty Cases of Chorea,.” in 
1875, and at this early date he showed his i ination toward neurology, 
although he wrote on other subjects also In 1876 and 1877, it is 
evident that he was interested in eleciricitv, and his papers from this 
period show that the disorders of the net is svstem had become his 
chief interest the titles of his early papers indicate chiefly clinical cor 
ditions, but in 1879 he wrote ‘one on tumor of the brain and one on 
localization of diseases of the brain fhus early he manifested his 
interest in cerebral localization. It was in about 1881 that he turned his 


attention also to mental conditions in a paper on hypnotism, and this 


was: quickly followed by several papers on the brains of criminals, 
inspired partly by the case of Gsuiteau and others, showing his increasing 
interest in mental diseases. The study of the gross morphology of tl 


brain’s surtace appealed especially to him, and he chose this subject for 
his presidential address before the American Neurological .\ssociatiot 
in 1886; he was associated in this paper with \ndrew |. Parker His 
association with John bB. Deaver and W. W. Itween, as shown by his 
titles, began about 1890, but it is well known that Deaver did not prefer 
the surgery of the nervous system, although the association with NKeet 
continued through many vears \n important contribution to localiza- 
tion of the acoustic cortical center for words as well as sounds was 
published in 1891, and the brain deserthed in this study is stl in the 
laboratory of neuropathology of the university. The first important 
reference to aphasia is found under the date of 1691, and this subject 


always retained its appeal for hi He contributed valuable articles o1 


neurologic subjects to many systems of medicine |Legal medicine earl 
claimed his attention and he taught it at the University of Pennsvivania 
He was among the first to advocate the theory of the separate | 
of movement and sensation in the cerebral cortes 

My first association as joint contributor with him was in 1896 


from that time I saw much of him With his appointment as clinical 


professor of nervous diseases in the University of Pennsylvani 1 
1901, changed to professor ot neurology 1903, his papers becann 
more definitely devoted to neurologic subjects, and alwavs localization 


maintained its importance in his mind examunine titles of 


his papers one 1s amazed at the 


bibliography is longer than any of t 


\merican N 


added to it until the year of his death 


anniversary volume of the 


honor, never pre 


~ 


as president of the American 


anniversary Since 
He Was re appoinied president because h 


the one best deserving the honor and 


neurologist. He was greatly interested in 


teaching in Philadelphia 


My assoc! 


ition with him in 


University of Pennsylvania, which was 
own wishes, brought us in close contact 
the department was the great object 1 

| ‘ 
was near his, and it was my custom ¢ 
with hia fter office hours \ freque 
His mind was ever a ti t was gol 


Ireely to me concerning medical men al 
~ 


wide 


the SC 


viously given to any one, 
Neurol 


then this honor has 


the Department of 
| 


ent salutation was 
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interests. His 
fiftieth 


\ssociation, and he 


field of his 
‘corded the 
eurol wical 
In 1924 he received the signal 
of being elected a second time 


rical -\ssociation on its fiftieth 
been bestowed on two others. 
was unanimously recognized as 
as the oldest living American 


developing graduate neurologic 


Neurology in the 


entirely in accordance with his 
ro both of us the prestige of 
ife. bor many years my office 
few days to drop in for a chat 


“What's new 2” 


ny on in neurology, and he spoke 


d medical matters Chere was 


nothing of pettiness in Dr. Millis. He stood for all that was best, and 
delighted 1 1 onor where honor was due He resigned the chair of 
neurology in 1915 He received many honors from foreign neurologic 
societ ind recognition by his neurologic colleagues of his own country 
vas unstinted. He wrote ( lime of a textbook on neurology which 
Was prepat th t same care that he gave to all his writings, but 
in intended second ie ippeared. This work was left unfin- 
shed in the ( net ere the two volumes on the anatomy of the 
the Dejert t was typical of Dr. Mills, when he was engaged 
nv stt to t iture of his subject, and his papers never 
1 cated | tv pre il 1 His interest in 1¢ urologic probl Nis Was so 
ereat that sometimes he found it difficult to dismiss them in order to 
ser pat ts, and s duties at the University of Pennsylvania when 
e \ charg Ww never pus ed toa subordinate place lle Was 
eC nterested in B ork, reported at the International Med 
cal Congress in 1913; ¢ s return to Philadelphia, with characteristic 
( ¢ nspired Isaac |] es to put thes ethods into use ind he had 
h to de tht boo ished by e lattet 
His last blic appearane the Philadelphia Neurological 
i ety Cw ¢ s betore | S ( \ he never lost his interest 
IC1CT \s he lett re inect that « ening, before 1t was over, 
I stepped out to ¢1 t l Ile was always pleased by the 
tentior rien He-spoke then of his intention to attend the 
eeting the can Ne Fl sociation in Boston and did 
det try | He alwat S looked forward 


| 
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to the annual meeting of this association as one of the greatest events 
of the year. He attended the dinners and was always expected to make 
a speech. His enthusiasm was unbounded. 1 frequently said to him 
that he was younger in spirit than some men from ten to fifteen years 
his junior. He was loyal to his friends; no man was ever more so, 
Among those who had passed on and whom he honored with his pen 
were S. Weir Mitchell, Alfred Reginald Allen, James Jackson Putnam, 
Horatio C. Woed and Edward Mereur Williams. His place in neurology 


is assured 


DR. MILLS AS A TEACHER Ol MENTAL DISEASES 
Dr. Br 

It is impossible to get a correct idea of the personality of a man cut 
up into bits, with each piece studied as a thing apart. It is better for 
the reader to have te whole man studied by different men. Your com- 
mittee, however, fex that it would be wiser to have Mills studied by 
several men, looking at him from different angles, especially since all the 
speakers knew him well and all would, no matter how much they tried 
to keep strictly to their texts, break into each othier’s pastures, and pre- 
sent the whole man as they saw him and not a mere bit of him. 

Mills came into psychiatry through the gateway of neurology. Like 
most men of his generation, his interest in the scientific side of medicine 
arose out of his earlier interest in what was then called natural history, 
now biology, and in the future will be a part of biophysics. In his early 
manhood. and for years thereafter, the influence of Darwin and his 
interpreters, Huxley along one line, Herbert Spencer along another, was 
predominant. Hughlings Jackson influenced him greatly in his medical 
work. Cerebral localization was making rapid strides and physiologic 
psychology, as studied especially by Wundt, ruled in the scientific world. 
Mills was taught, and unconsciously absorbed, the idea that.to vet at 
truth one must study facts, or things or actions and then, with the data 
assembled, draw conclusions. He was trained in the method of that 
great mind, Bacon. ‘That method still is used exclusively by biologists 
and physicists, but not a few psychiatrists, and a few psychologists who 
have not been troined in laboratory methods or, being emotional rather 
than rational, have thrown them aside and reverted to the older method, 
which flourished before Aristotle. ‘Their method is to evolve a theory 
of the nature of mind, study people for evidence of its correctness 
and then use, as the test of its accuracy, the question, does it work, 1. e., 
explain things? If it does, they are satisfied that they have solved the 
problem. Mills was not in sympathy with this method. 


He was appointed lecturer on mental diseases in the Medical School 


of the University of Pennsylvania in 1877, the same year in which he 
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founded the nervous wards in the Philadelphia Hospital (Blockley). In 


1S‘ he 


Was prt ymoted to the professorship of mental diseases, which he 
il | succeeded him in 1901, he then becoming clinical professor 


seases, and in 1903 professor of neurology. He was greatly 


influenced in his early medical life by Dr. Isaac Ray. Ray was appointed 


serie 
nv ( 
( 
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al 
| 
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student 


dane 


fficial 


on insanity’ .at Jefferson Medicai College in 1870, and Dr. 
on gave clinical demonstrations of the different types of mental 
edical students at Blockley. Mills stated that Ray and 
on gave the first instruction on mental diseases in the Phila- 
lical schools and hospital, after the earlv lectures of Rush 
of Dr. Robert IX. Smith. I think, though Mills was too 


ver even to intimate it, that his lectures were the first really 


and systematic attempt to teach the science and art of psychiatry 
times in Philadelphia. Ray is best remembered for his great 
the “Jurisprudence of Insanity.” The earliest consultants in 


ent for mental diseases of the Philadelphia Hospital were 


Weir Mitchell, Horatio C. Wood and Charles kK. Mills. They 


pointed in 1884, or about that time. Mitchell hoped to make 
nent a great hospital and school for mental medicine. He 


ing the guardians of the poor see the hight, and re signed. 
of organic neurology was very active in Mills’ life. Flechsig 
tracts in the cord and brain, Ferrier was a tower of strength, 


ul others started cerebral and spinal surgery and Wundt and 


it work iy physiologic psychology, but psyciuatry was, as 
is, the most backward of the sciences underlying medicine. 
had made one great step before Mills was born. Late in the 
entury, Dr. Pinel, in France, and the Quaker, Tuke, in 
had humanized treatment, but they were more interested in 
the sick than in finding scientific truth In Mills’ time, students 


trving to classify mental disorders by symptoms. People in 


regarded insanity as a visitation of an angry god, a punish- 

sin either of the victim or of his forebears, a mysterious thing 
rolled by natural law and of which families were ashamed. The 
hat cretinis is caused by disease or abnormal development 
hvroid gland, and that feeding the patient with thyroid some 
‘marvelous curati results was the first step in discovering the 


of the so-called ductless glands to mental function as well as té 


t met and became slightly acquainted with Mills when I was a 
student at Pennsylvania, from September, 1883, to May, 1886. 
ourse of clinical lectures, and occasionally took a group of 


to visit the wards of the State Hospital at Norristown. Atten- 
ctures was entirely voluntary. Students neither acquired 


erit by attending nor lost credit by rernaining away. In those 
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days, neither state, law nor university statutes required a student to 
know anything about psychiatry in order to get a medical degree or 
license to practice. 1 am not sure, but my recollection is that registra- 
tion of practitioners in Pennsylvania became a legal requirement some 
time after my graduation. [xamination by state boards was instituted 
still later. But notwithstanding the fact that Mills’ course was entirely 
voluntary, the more intellectually inclined students attended faithfully. 
I, of course, was, or classified myself, among the very intellectual, and 
took every opportunity to learn all | could about diseases of the mind. 
Looking back at my young self from the stage of the youth of old age, 
| know that my opinion of myself was to say the least a little flattering. 
I was far from being intellectual, was very crude and very undeveloped 
and had all my battles learning how to reason before me. but of course, 
with the dogmatism of youth I instantly formed an opinion about Mills. 
One thing struck all of us: his intellectual honesty. .\s | have written 
elsewhere, he did not use Jiis position for purposes of advertising. He 
did not seek the acquaintance of the student sons of rich or important 
people. He was in the best sense a sumple-minded man. Medicine to him 
was not a trade but a much loved work and hobby. He, on the other 
hand, was not at that time (remember it was almost fifty vears ago) an 
inspiring teacher, no: was he a lucid speaker. He did not give a logical 
and systematic course, but lectured on any subject that interested him at 
the time. I speak of this because I like to compare him, as he then 


1] 
te 


became later. .\lways, he had intellectual curi- 


appeared, with what he 
osity and was one of those rare men who, giving no promise of genius 
in early life, continue to develop years after the average man, or even 
the talented man, ceases to grow, becomes crystallized or even mentally 
shriveled. Mills becaine a better ancl better teacher as the vears passed. 
More than this, his intellectual field widened and he became more philo 


sophic minded. 


Midvictorian prudishness, as the twentieth century calls it. still held 
sway during the time that Mills taught psychiatry, and he was reticent 


about discussing sex and careful not to present betore the class patients 


who might shock th modesty of ingenuous \ uth Really, we were 
neither as innocent nor as iIngenuous as it was the custom of the time to 
assume. Since then, things have changed nughtily Sex has become a 
matter of dinner table talk, and one schoo! of psvech hes that 
“libido” is at the bottom of all mental ills; that it not alo thbsorbs the 
whole of conscious life but pursues us into the hypoth ubconscious, 
breaks through in our dreams, and that any elongated object seen in a 
dream symbolizes an important organ and. proves that we are all, all the 
time, subconsciously thinking about something that we are not thinking 
about at all. Mills was antipathetic to this school of psychiatry ut 


then, as these gentlemen, and sometimes ladies. sav. he was mer 2 


student of the organic, knew nothing about soul stutf and could not 
attain to the dizzy heights of sexual metaphysics. 

Ile wrote extensively on mental diseases and drug habits, on nursing 
the mentally ill and on hypnotism [ shall not bore you with the long 


list of titles He at one time taught medical jurisprudence at the Uni- 


versity of Pennsylvania and wrote in explanation and eriticism of the 
egalistic attitude concern! mental function He tried, as many others 
have done, to explain how in a world ruled by natural law there can be 
freedot 1 ol | howed the 1 ovicality ot the legalistic ception 
responsibilit ian peared in court many times as an expert, and 
udges and juries held his intellectual honesty in high esteem. His opin- 
ion could not be bought He was one of the many men who have proved 
the ta of tl 1 that “every man has his price.” 


Mills’ great work, a psychiatrist, Was not as a discoverer or inves- 


tol t i teachet Umost unconsciously and by example, not b 

( the vrea undamental ft i that Knowledge Can come only 
] 

cli t] iccurate perceiving ithered his facts 


lus ( ( " verv human, quiet but just in judg- 
ent of | studen 1K Iped < voung men who came under his 
fluence who were worth helping Rarely did he mistake geese for 


swal He continued to grow in knowledge end in wisdom till death, 


ind, there be. in truth, as certain old Jewish scholars thought and 
uc] Higl thos of admission, he will be 
PERSONAL ASSOCIATIONS WITH DR. MILLS 
Dy ( 
| shall present some remarks on my personal associations with Dr 


Charles \lills, and in doing so mv intention 1s to forget the strictly 


professional side and relate incidents that will construct pictures of 
certain phases of the man’s make-up which could be drawn only by one 
1 7 7 


ho, like myself. had almost a life-long intimate acquaintance with him. 


My earliest recollection of Dr. Mills dates back many years when, 


sasmall bov. I had the happiness of greeting him and his bride who 
vere paving a visit to the house of mv father Despite my extreme 
outh, IT was so taken with the kindliness of his manner and his per 


uasive friendliness that mv uncle doctor, for such he was, became then 
ind ever remained the ideal of everything that I wished -to be in the 
future \Mv education was in large part influenced by suggestions from 
1 and the recommendation by him of his Alma Mater eventually led 


ine to the same medical school where I prepared for mv professional 


careel He chose the oOspital where I acted as resident 
Praduatio and e completi service im that imstitution 
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received me in his office where he endeavored to inculcate some of the 
virtues possessed by him, many of which I was unable to absorb. 

\lmost immediately | was conscious of the tremendous interest that 
this big man had in those who were attempting the rather precarious 
existence of the young physician, and now, in retrospect, | can visualize 
many who appeared in his service or whose lives were distinctly influ- 
enced by him. In his office at the time | went to him was Dr. M, 
Imogene Bassett, who had for a long period been his associate and who 
left him to take up the practice of her profession in Cooperstown, N. Y., 
where at the present time a magnificent hospital is dedicated to her 
memory. Among others were J]. Ramsey Hunt of New York, Thomas 
Orbison and Isaac Jones of Calitornia, Andrew Woods and [Edward 
Mercur Williams of lowa, Edward Stevens of Colorado, John Outland 
of Kansas and Carl Camp of Michigan; not forgetting the dozens in 
and about Philadelphia, including such names as Potts, Spiller, lrazier, 
Weisenburg, Joseph Sailer, Elizabeth Buidy, Reginald Allen, ludlum, 
Kdwin S. Saylor, Bunting, George Wilson, Temple Fay and others 
Indeed, Dr. Mills’ ¢reat interest, outside of his efforts in the advanec 
ment of science, seemed to be an inordinate desire to help the younger 
physician, and he never failed to take advantage of an opportunity to 
do this. Did he find a man more interested in surgery or internal medi 
cine than in neurology, he would go out of his way to be of some definite 
professional help, and today there are many surgeons and physician 
who proudly attribute thuch of their financial and scientific success ti 
the urgings of Dr. Mills. 

As my life became completely entwined with his [ began to appre 


ciate his idealistic qualities, and with the advance of years he became to 


me more than ever the paragon of all the virtues Phe davs I lived 
his household were hours of great happiness. They were helpful in < 
professional way, and meal times were feasts of reason as he dissen 


inated the broad knowledge possessed by him to those about the table 
in conversations that always were informative and tremendously inter 
esting. 

He concernec himself keenly about his family; the play of the small 
children and their education as they became older he regarded as matters 
of great moment. He had joy in their successes, and ‘their failures 
attorded him the opportunity for the administration of stimulating 
advice. One of his children was an invalid for several years, by reason 
of an accident at a very early age, but always and ever Dr. Mills, the 
physician, gave pain when occasion required and Charles Kk. Mills, the 
father, suffered intensely with the patient. For a long time the partner 
of his married life was a secret sorrow because of mental aberration 


due to cerebral arteriosclerosis. He exhibited for her the most wonder- 


ful consideration, had a guardian appointed for her after long battling 
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against it, and refused, contrary to the most strenuous advice, to place 
her in an institution, always answering arguments in the same way: 
“No, that’s my job and I'll do it as best as I can.’ Business cares might 
be mountain high; fatigue might be extreme; desire for other things 
might be most attractive; always he operated as the attentive, thought- 
ful, kind, sympathetic husband, hoping, yet knowing the future held 
nothing for the wife. 

Dr. Mills was afflicted from childhood with deficient eyesight, yet 
was able to see fairly well with lenses. In the early nineties he was 
knocked down by a bicycle and suffered a detachment of the retina of 
the right eve. Under the kind care of oculists who flocked to his aid 
he was courageous and uncomplaining and most thoughtful, and I 
remember an afternoon when he confided to me that his days of use- 
fulness were over and that he was unable to work out any plan for the 
future. ‘Thirty-five vears after this tragedy, he closed a life replete with 
iccOon)] lishments that should make some of us possessed of the full 


measure of faculties ashamed of our lean efforts and our useless exist 


(ne trained to systematic recording would regard Dr. Mills’ methods 
of working as unique for such a busy man, and by many they would 
he regarded as careless. Ordinarily, he used his marvelous nremory as 
his principal record book, although the salient features of the history of 
any case, with the diagnosis and probable line of treatment, he scribbled 
ina small notebook made of a handsome leather case and a filler of easily 


detached leaves of fine white calendered paper with gilded edges. As he 


filled one of these his secretary stored it in a cabinet according to the 
date. He dictated letters from these meager notes with the added facts 
culled from his mental storehouse Rarely, if ever, did he make a mis- 
take, and his ability to recall the finest details was a source of aston- 
ishment 

[ had the honor of being one of his associates in the preparation of 


his book, “The Nervous System and Its Diseases,” and he amazed all 
of us by his ability entirely to concentrate his mental and physical powers 
in the making of this book with almost complete exclusion of affairs of 
any other kind while he was thus emploved. 

‘iter his evesight was so badly damaged, the use of what vision 
remained was restricted to the minimum, and it fell to the lot of his 
various secretaries, his family and his medical assistants to read to him. 
Frequently I spent hours transferring to his mind the contents of med- 
ical journals or of books, and he would stop min the middle of a 
paragraph. while he dictated to his secretary a short note of something 
that appealed to him in the text. It was not unusual for him to have 
under way, simultaneously, as many as four different pieces of literary 
or scientific work, and the mental gymnastics required of those who 
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and the conversation dritted to knowledge of the Bible. He bet these 
excellent ladies that none of them could name the twelve apostles. They 
would not accept his wager. They could not name them. With great 
glee he 1mm «liatel, re peated the full list without the slightest hesitation, 
and then excused his guests for their failure by announcing that he had 
purposely memorized the list that day. 

His infrequent illnesses were sources of amusement to those of us 
who dealt with him in a professional vav. He always wished to know 
what his medical attendants thought about him, and he was ever ready to 


a 


iscuss the interpretation of svmptoms, assuring us that none of us knew 
anything about medicine, that he was being slowly poisoned by the drugs 
given, or perhaps dving because medicines were not being administered. 
\fter Dr. Mills’ return from Europe in 1929, he sutfered from some 
prostatic trouble and the urologist in attendance was anathematized by 
the patient to the point of making him rebel and suggesting discontinu- 
ance of attention. Dr. Mills’ recognition of his unfairness resulted in 


the establishment o 


a regard tor this surgeon that persisted to his last 
davs; frequently he recalled his kindness and great skill. 

The ancestry of Dr. Mills in various ways offers explanation for the 
qualities more often observed by his friends and less fariliar to his 
contreres, who were wont to look on him as a man of science unusually 
skilled in deduetron and most uncanny in his correlation of histories, 
traits and svmptoms.. 

His father came jrom England as a boy, and during his relatively 


lite made himself dear to fanuly and neighbors by a kindly manner, 


short 
asvimpathetic ear, an understanding mind and a willing hand. .\ man of 
sensible religious trend, he never failed to appreciate the fallibility of 
every one and to judge accordingly His mother, a native.of the United 
States from below Mason and- Dixon's line, possessed remarkable 


maternal qualities which she utilized in the rearing of a large family. 


he delegated some of the care-and training of the vounger children to 
he delegat ft 1 l training of the} hild t 


d to look after the sick and the dving of 


older ones While s 


w neighborhood. Of rigid morality, she had little pity for the wrong 


doer; austere, she never failed to punish infraction of the rules; most 


eticulous, she could not condone carelessness; a strict disciplinarian, 
she required instant obedience 

Such ancestral characteristics must certainly have influenced the 
development of this man into the physician who regarded the patient as 
he teacher who strove to acquaint his stu 
dents with tacts rather than theories; the hospital chief who never for 
gave lack, of interest but was wilhne to give oceans of time to the 
resident physician who showed desire to learn; the aging doctor who 
ad thought for the neophyte in medicine; the wise counsellor who con- 


stantlhy kept in mind the frailty of human nature 


@ 
~ 
| 
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The death of Dr. Charles Potts was a great blow to Dr. Mills who, 
i believe, appreciated Potts as a neurologist more than did any other 
man. The dramatic death of Dr. Dercum shocked him considerably, but 
his reaction to it was, “Well that’s a fine way to die.” It was not until 
his life-long friend and associate on the staff of the Wagner Free 
Institute of Science, Dr. Henry Letfman, died soon after Dr. Dereum 
tiat Dr. Mills seemed to contemplate the nearness of the end of his own 
hie, but dauntless, as always, he attended the meeting of the Philadelphia 
Neurological Society on Friday, May 22, 1931, and, as he said, he 
enjoyed it thoroughly. .During the nieht of May 22 and 23 he became 
ill, but with his exceptional bravery he refused to stay in bed. Despite 
the paroxysms of coughing he continued to prepare for the journey to 
Boston to attend the meeting of the \merican Neurological .\ssociation 

his greatest scientific love. On the Wednesday preceding his death, 
realizing that the meeting would assemble on the next morning he said 
to me, “Well, Bill, | guess we can go up to Boston tonight, can't we?" | 
answered, “No, | don’t think it would be wise.” His eves filled with 
tears and he said, “I’m sorry, for | suppose J will not attend many more 
of these meetings.” The hours following passed with him always the 
“gentleman unafraid,” with relief obtained from his terrible sufferings 
by the administration of narcotics and with him expressing the desire not 
to make trouble for any one, not to be a coward. Early in the morning 
of his death he was stuporous, apparently in his last sleep. With a great 
suddenness he roused, conscious of his surroundings, and he sensed me 
standing beside his bed. He wished to get out of bed and stretch him- 
self, and although | advised him against doing so, my resistance to his 
persuasion was not great. [| put my arm around his frail body and stood 
him on his feet. It was but a few moments when he said to me, “Tl get 
back now; I guess I am tired.” I lifted him into his bed and he 
requested that he be turned on his right side. | did this for him, and 
he put his right hand under his cheek and said, “Now -L am comfortable 
and I'll take a good sleep.” Almost before we could realize it he was 
gone without a struggle, without noise of any kind, just the passing out 
of this beautiful character as he would have planned it, with the .\meri 
can Neurological Association assembling 


THE ASSOCIATION OF DR. MILLS WITH 
DR. S. WEIR -MITCHELI 


Dr. CADWALADER 


To have the privilege of joming in paying tribute to the memory oi 
Dr. Charles kX. Mills is to me a great honor. | wish that it were possible 


for me to pay this tribute adequately by presenting a full and interesting 


recital of the fruits of this association of two of these masters of the 


/ 
= 


FRAZIER E1 1L—CHARLES KARSNER MILLS 1407 
subject in which we here are so deeply concerned. ‘There is, however, 


such a paucity of existing evidence that I can only place before you such 
facts as | myself have:-known and witnessed. 

Dr. Charles WKarsner Mills and Dr. S. Weir Mitchell, during their 
long careers as physicians and instructors of medicine, exercised a 
powerful influence on the field of neurology, not only in Philadelphia, 
but throughout the entire United States. 

When a boy of 18, Dr. Mills served in the Union Army in the 
emergency campaigns of the Civil War during the years 1862 and 1863, 
and was present at the battle of Gettysburg. His war experiences must 
have made a deep impression on him, just as they do on most thinking 
men, and were undoubtedly among the incidents in his early life that led 
to his svmpathetie friendship with Dr. S. Weir Mitchell in later years. 

| have on more than one occasion heard these two men discuss the 
events of the Civil War together. Dr. Mitcliell was sixteen years older 
than Dr. Mills, and had been a contract surgeon in the Union Army in 
charge of a military hospital in Turner’s Lane in Philadelphia. A 
deseription of this circumstance in Dr. Mitchell's life appears in one of 
Dr. Mills’ writings. It was out of this hospital camp that later grew 


the Orthopedic Hospital and Infirmary for Nervous Diseases. Dr. Mills 


has said: 

It was at this hospital, which was at the time opposite the buildings of the 
University of Pennsylvania on Ninth Street, that I got my first glimpse of 
Mitchell, working with his assistants on the study of patients coming to the 
utdoor service Even as an undergraduate student, [> was impressed by his 
remarkable personality and his skillful clinical methods Mitchell continued his 

nnection with the infirmary as attending physician and consultant until the time 

his deat] Hiere he gave many of his delightful conversational clinics and con- 
ferences, some ot which I had the pleasure ot attending 


Dr. Mills and Dr. Mitchell not only discussed the military events of 
the Civil Wat together, but also considered the different aspects of the 
effects of war injuries on the nervous system. This mutual interest in 
the subject appears to have been one of the influences that led Dr. Mills 
to specialize in neurology 

Like Dr. Mitchell, Dr. Mills had never had an opportunity in lis 
younger vears of studying, under the microscope, the pathologic anatomy 
of the nervous system, for this means of research did not come into use 
in the United States until nearly twenty vears later. Being older than 
Dr. Mills, Dr. Mitchell was trained essentially as a clinician, but devel 
oped a profound insight into physiologic methods of investigation; he 
did not have the advantages that Dr. Mills possessed through his ability 
to study postmortem material. 

Dr. Mills has said of himself: “After my appointment as neurologist 


to the Philadelphia Hospital, | soon had unusual opportunities to study 
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human brains, and the macroscopic examination of the brain soon 
became almost a passion with me.” 

In an address on S. Weir Mitchell, in 1914, Dr. Mills stated: 

When the opportunity came to me in 1877 to start a department for nervous 
disease in the great charity hospital of Philadelphia and numerous obstacles were 
thrown in my way, | received’ from Dr. Mitchell, whom I consulted regarding the 
matter, such support and encouragement that I went forward with the project. He 
had before me seen the great value of the neurological material which was going to 
waste in the Philadelphia Hospital, but had not been able to accomplish his wish 
to turn this material to good use. He always took great interest in the clinico- 
pathological studies in cerebral localization and all forms of neurological work at 


this hospit. 


Dr. Mills was one of the founders of the Philadelphia Neurological 
Society. In response to a notice issued and signed by Drs. Mills. Sinkler, 
Dercum and Eskridge, an initial meeting for the formation of this 
society was held on Dec. 15, 1883, in the Hall of the College of Physi- 
cians, then at Thirteenth and Locust Streets. Nineteen physicians were 


present. Dr. Mills explained that the object of the meeting was to form 


a society of those interested in neurology. .\ commiitee was appointed 
to draw up a charter. The first meeting for organization was held on 


Jan. 28, 1884. Dr. Mitchell was nominated for the presidency by 
Dr. Mills and was unanimously elected, Dr. Mills being clected a vice 
president. They served together fora period of tive vears. 

In 1884, Dr. Mitchell served with Dr. H.C. Wood and Dr. Mills as 
consultant to the Insane Department of the Philadelphia Hospital 
Dr. Mills, alluding to Dr. Mitchell, stated: “He did much in the way 
of pointing out the shortcomings of the institution, at the same time indi 
cating the best methods of remedying these and of improving the condi- 
tion of the unfortunate insane who, then as now, were too crowded for 
their comfort and scientific treatment.” 

\ year or so tater, Dr. Mitchell became interested in improving the 
condition of insane asylums, which he felt had not been properly 
managed. He asked for opinions on this point from many of his col 
leagues, among whom were Drs. Mills, Dereum, Osler and Sinkler-—all 
members of this society. Later, he utilized the opinions that they had 
expressed, as well as those of others, as the material for an address 
delivered before the members of the Medico- Psychological \ssoctation. 
This led to marked improvement in the management of mental hospitals 

Or. Mills took a prominent part in the movement which resulted in 
the organization of the Congress of .\merican Physicians and Surgeons 
in I888. Writing on the “Early Meetings and Personnel” of the 
\merican Neurological .\ssociation, Dr. Mills stated: 

the reason for this Congress is a matter of great interest. Dissatisfaction 


was created in the American Medical Association with regard to an International 
Congress to be held in this country in 1887. 


+ 


absolutely ul cause 


( 


\ 


cians of Philadelphia. Dr 
and Dr. Mitchell later 


W¢ had 


was in a quandary, but told 
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\ program tor this International Congress had been prepared and published. 


Billings was chosen as president and many of the committees organized. 
Dr. S. Weir Mitchell was made 


the committee on neurology 


Medical Association 


chairman and the writer (Dr. Mills) secretary of 
Some disgruntled politicians 


in the American 
were successful 


in upsetting this program. Nearly every- 
one who had been included in the first published announcement resigned, including 
the president, Dr. Billings. : 

\n International Congress was held in 1887, but on the whole was a failure, not 
in its make-up the real representatives of Medicine at home or from abroad 
\s it seemed impossible at this time to improve the status of the American Medical 


\ssociation, a movement to organize a new National Society. 


was started 


Phe second Congress of .\merican Physicians and Surgeons was held 
in Washington, D. C., in September, 1891.) Dr. S. Weir Mitchell was 
the president, and Dr. Mills was an alternate delegate to the Executive 
Committee of the Congress from the .\merican Neurological 
tion hey both read papers at this meeting. 

lr Mills in the aforementioned paper alluded to the meeting of the 
\merican Neurological .\ssociation held in 


which time he nominated Dr 


cla 


Philadelphia im 1909, at 
Matchell for president. “Dr. Mitchell’s 
omination and election,” he said, “were hailed with unanimity and he 
accepted the honor with evident pleasure.” 


It so happened, however, 
that Dr. Mitehell was not an active member of the 


association, but 
ly an honorary member 


\fter the election was over Dr. Hammond 
ame to Dr. Mills and said: “Mitchell was not an active member and 


ne right to elect him president.” Dr. Mills then asserted: “I 


| Hammond to hold his tongue 


but never 
occasionally to violate 


eless it did not hurt ; any constitution im an 
was some time before the 


passage of the 
whteenth amendment.” | 


am sure that when the doctor wrote this last 


entence he must have bee: chuckling to himself. 


| first met Dr. Malls in 1900, during my second year in the Univer- 


tv of Pennsvivania Medical School It so happened that a member of 


v family was desperately ill and under the medical care of Dr. Arthur 
Meigs, who subsequently became president of the College of Physi 
Meigs had called Dr. Mitchell in consultation, 

requested that Dr. Mulls also be called. When 


these three enunent physicians had assembled in the library of the house 


specialists, 


and were ‘ready to express their opimions and give their advice, they 
sent 


for me to joi them. | felt embarrassed in the presence of these 


but they kindly reassured me, telling me that [| would -be 


placed in a similar position as soon as | had become a full-fledged physi- 
cian, and that I had better familiarize myself with the ethics and proce 
dure followed by physicians when consulting together. 


incident 
illustrates the kindly nature of Dr. Mills and Dr. Mitchell. 


Neither ever 
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missed an opportunity for interesting and encouraging medical students, 
and the younger physicians with whom they came in contact. 


In one of Ins essays entitled “Doctor and Patient,” Dr. Mitchell said: 


I know of men who are in the habit of saying that they dislike consultations and 
get little good from them. As compared to those who too commonly subject people 
to the expense of such advisers, they are the more dangerous class. Apt enough in 
cases of acute disease to bring into the case someone to share responsibilities which 
seem grave because near at hand, they continue to treat chronic cases they do not 
understand because there is no crisis of pain, disability or danger to bring them 
to reason 


It was in this spirit that Dr. Mitchell sought the assistance and 
counsel of Dr. Mills. They often consulted with each other in difficult 
cases, and it was Dr. Mitchell, appreciating Dr. Mills’ particular know!- 
edge of cerebra! localization, who saw to it that the latter was appointed 
as consulting neurologist to the Orthopedic Hospital and Infirmary for 
Nervous Diseases. 

Dr. Mills was generous in transmitting his knowledge to others and 
in affording assistance when possible; like Weir Mitchell, he never 
feared that others might take advantage of what he knew or believed. 
He haa the gift of clear concise deseription, possessed a strong per 
sonality and had unbounded enthusiasm—for which we have an 
affectionate memory. 

Dr. Mills has said of Dr. Mitchell: “He was an ever present 
example and inspiration. Poor indeed was he in spirit who did not get 

mething of value from contact with this master in medicine—this man 
among men.” 

In conclusion [| would quote as appropriate the following aphorism, 
attributed to the great German poet and philosopher, Goethe: “Not 
what the dead have failed in, nor yet what they have sutfered, but only 
whe they have done—what they have achieved—ought to occupy the 


survivors. In their failings we recognize mankind; in their triumphs, 


we recognize their real selves.” 


+ 
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Obituaries 


M. ALLEN STARR, M.D. 


1854-1932 


\t Marienbad on Sept. 4, 1932, quietly in his sleep death cam. to 
Dr. M. Allen Starr. Thus terminated the long fruitful career of one 
of the pioneers of modern American neurology. He lived through the 
most active vears of the development of neurology, and well he played 
his part in that development. 

Dr. Starr was born in Bro -klyn on May 16, 1854, and after a 
preliminary education in Orange, N. J., he was graduated from Prince- 
ton in 1876.) In 1879, he received his M.A. from Princeton, and the 
M.D. degree from the College of Physicians and Surgeons in 1880. 
In 1884, he was awarded the Ph.D. from Columbia. Honors came 
later: 1.L.D. from Princeton in 1899 and D.Se. from Columbia in 
1904 

lor all of his professional lite, Dr. Starr was a neurologist. Trained by 
edward C. Seguin at the old College of Physicians and Surgeons, New 
York, he carly started to make neurology his life’s work, and throughout 
all his active life he was a neurologist and a teacher of neurology. In 
1884, four vears after his graduation, he was appointed professor of 
nervous diseases in the New York VPolvelinic Hospital Medical School. 
Three vears later he returned’ to the College of Physicians and Sur- 
geons, then the medical department of Columbia University, to begin 
that long devoted service to the medical school of his undergraduate 
days which extended over forty-five vears. From 1887 to 1889, he 
held the post of lecturer on diseases of the mind and the nervous system. 
In 1889, he became professor of neurology and served as head of his 
department until his retirement in 1915. Until his death, he remained 
as professor emeritus of neurology in Columbia University. Dr. Starr 
to the end maintained his interest in neurology and neurologic research. 
He supported the research of the neurologic laboratory of Columbia 
and took a personal interest in what was being done. 

\ll of the neurologic societies counted Dr. Starr among their most 
active members. He was admitted to the American Neurological Asso- 
ciation in 1885, and was its president in 1897. From 1894 to 1897, 
he was president of the New York Neurological Society, and in 1903, 
vice president of the New York \cademy of Medicine. For many 


vears he was a corresponding member of the neurologic societies of 


London, Paris, Berlin and Vienna. 


| 


| 
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It was as a teacher that most medical men best remember Dr. Starr 
In his thirty vears of active teaching thousands of medical students 
passed under his tutelage, sat in his clinics and listened to his lectures. 
and none forgot him. He was at his best a a lecturer. Short, strong 
and active, with keen, humor-loving eves, white haired in his later 


vears, he was vivid and dynamic in his lectures. One felt his enthusiasm 


M ALLEN STARR, M.D 
1854-1932 


as soon as he started to talk : an enthusiasm which never lagged to the 
end of his teaching days. Years afterward, his old students can recall 
cases ne preserted in his clinics This same enthusiasm was seen and 
felt in his scientific work: It is not only the older men who remember 
the vigor with which Dr. Starr participated in the scientific discussions 


of the American Neurological .\ssociation meetings 


| 
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Ir. 


Starr’s scientific publications covered a wide range of neurologic 
interest Phe Senn-Centennial Volume of the American Neurological 
\ssociation lists eighty articles published from 1888 to 1921. Besides 
this, there were his textbooks, “Familiar Forms of Nervous 


Disease,” 
1893, and “Brain Surgery,” 1895. In 1897, Dr. 


Starr published his 
“Atlas of Nerve Cells” in which he brought before American medical 
men the then new work of Golgi and Nissl. His large textbook 
“Organic Nervous Diseases,” first published in 1903, introduced Dr. 
Starr to a larger group of students. It ran through a number of 
editions during the next ten vears. 

Dr. Starr hved and worked through interesting vears in the develop 


ment of neurology. 


Starting in the old days of empiric neurology, he 
watched his chosen subject develop until it took its place among the 
medical sciences, and in that development he played a telling part. He 
was not a neurologist of the old school. His career may well stand as 

symbo ot th transition from the old io the new. He belonged to 


both, but primar he was of the new 
Louis CAsAMAJOR, M.D 


| 
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GEORGE A. MOLEEN, M.D. 


1876-1932 


Following a prolonged illness, Dr. George \. Moleen died at his 
home in Denver on June 26, 1932, from aortic and mitral regurgitation 
with hypertension. 

Dr. Moleen was born on Nov. 16, 1876, in East St. Louis, “Ill 
When 6 years old he came to Denver where he received his preliminary 
education. .\ degree in pharmacy was granted to him by the | niversity 
of Denver, and in 1896, the Philadelphia College of Pharmacy conferred 
on him the honor of a Phar.D. degree. He received his medical educa 
tion at the Gross Medical College of Denver, graduating in 1900. As a 
medical student he demonstrated marked interest in neurology, teaching 
the subject at the University of Denver. Shortly after graduation he 
became instructor of neurology at the University of Colorado School of 
Medicine, where he was rapidly advanced to the full professorship, a, 
position he held until his death. Studies in the field’ of neurology 


several times took him on trips abroad, and he was always in close con- 


tact with other teaching centers in this country 

Dor. Moleen was an outstanding physician in the Denver and Colorado 
medical profession. .\ few of the many houors conferred on him are 
as iollows: In 1915, he was chairman of the Section of Nervous and 
Mental Diseases of the American Medical Association; in 1918, he was 
president of the Medical Society of the City and ¢ ounty of Denver; he 
was a charter member, and in 1924, president, of tne Central Neuro- 
psychiatric Association ; in 1930, he was president of the Denver Clinical 
and Pathological Society; he was the founder, and on two occasions 
president, of the Colorado ‘Neurological S« ciety. He held membership 
in the American Psychiatric .\ssociation, the Association for Research 
in Nervous and Mental Diseases, and was most active as vice president 
of the Colorado State Society for Mental Hygiene. lor many vears he 
was editor of Colorado Medicine and plaved a prominent part in its 
development. He was elected to membership in the .\merican Neuro 
logical Association in 1930, and at that time presented a_ paper, 
“Familial Progressive Muscular Atrophy.” 

The Colorado Psychopathic Hospital in Denver perhaps can be 
called Dr. Moleen’s memorial, since he was the principal figure in its 
organization and an ardent supporter in its development, helping out 
with the building and financing of the institution. In addition to his 
professional prominence, Dr. Moleen was a leader in many local and 
CIVIC enterprises, so his loss is felt not only by the medical profession 


but in the community at large. 


FRANKLIN G. M.D. 
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News and Comment 


THIRTEENTH ANNUAL MEETING OF THE ASSOCIATION 
FOR RESEARCH IN NERVOUS AND 
MENTAL DISEASE 


lhe thirteenth annual meeting of the Association for Research in Nervous and 
Mental Disease will be held at the Hotel Commodore, New York, on Wednesday 
and Thursday, Dec. 28. and 29, 1932 


The meeting will be called to order promptly 
at 10 a. m. on Wednesday 


Phe topic for discussion at this vear’s meeting will be “Cortical Localization.” 
The first session will be devoted to papers dealing with the anatomic background 
of localization. Dr. Bernardus Brouwer ot Amsterdam, Holland, will present a 
general summary of the phylogeny of encephalization. Dr. Marion Hines of 
Baltimore will present a review of the current studies of cortical architectonics, and 
Dr. Frederick Tilney of New York will report on his recent studies, by the wax 


reconstruction method, on the comparative ontogeny of the cortex of the opossum, 
rat, cat and man 


The second session will be devoted to physiologic topics, and 
will be opened by a general review ot the physiologic principles 
encephalization and localization presented by Dr. Dusser de 
Dr. Harold S. Burr of Yale will discuss physiologic 
the lower vertebrae Dr. Philip Bard of 


underlying 
Barenne of Yale. 
principles encountered in 
Harvard will present a summary of 
demonstrable. differences in motor organization found in certain 


lower mammals, 
and Dr. John S 


Fulton of Yale will report on motor differences occurring in the 


primate series. Dr. Karl S. Lashley «f the University of Chicago will present 


the results of his studies of the visual function of the rat. The third session will 
deal with clinical and clinical pathologic topics. Dr. Wilder Penfield 


and Dr. 
| vie (,age ol 


Montreal will report on “Cerebral Localization of Epileptic Mani- 
festations,’ and Dr. Joseph P. Evans of McGill University will offer some pre- 
liminary clinical studies on cases which 


lobectomies have been performed. 
Dr 


Richard Brickner of New York will report on an intensive study of a patient 
on whom a bilateral trontal lobectomy has been performed. Dr. N. W 
ot Philadelphia will present cases indicating 
ind retrorolandic lesions 


Winkelman 
a correlation of trophic disturbance 


Thomas K. Davis, M.D., Secretary. 


SCIENTIFIC EXHIBIT, MILWAUKEE SESSION OF 
AMERICAN MEDICAL ASSOCIATION 


\pplication blanks are now available for space in the Scientific Exhibit at the 
Milwaukee Session of the American Medical Association, June 12 to 16, 1933. 
The final date for filing such applications is Feb. 13, 1933, 


after which time 
assignments of space will be made 


The Committee on Scientific Exhibit requires 
that all applicants fill out the regular application form. 
application blanks should address a request to the 


Persons desiring to receive 
Director, Scientific Exhibit, 
Medical Association, 545 North Dearborn Street. 


Chicago. 


COFRECTION 


In the article by Dr. Jackson M. 


Thomas, entitled, ““Posthemiplegic Athetcsis : 
Report of a Case; 


Role of Corticospinal Pathways in Production of Choreiform 


and Athetoid Movements,” in the November issue (28:1091, 1932), “left should 
be 


e substituted for “right” in the seventh line on page 1093, making the sentence 
read “Movements of these 


fingers were more pronounced than those of the 
fingers of the left hand 


In the twelfth line on page 1100 “right” should be 
substituted for “left,” making this sentence read: 
tuberculosis, 


“The patient died of pulmonary 


and at autopsy it was found that an old focus had destroyed the right 
pedunc le 


\ 
, 
\ 


Abstracts from Current Literature 


Pur RESULTS ¢ \NIMAL EXPERIMENTATION IN ACUTE INF! ONS OF TH 
CENTRAL Nervous System. H. Perte, Fortschr. d. Neurol. u. Psychiat 3:1 
(fan 1931 
In the lheht or recent bi logic a ue epidemt low tacts, the conception of the 

pathogenesis of infectious disease has undergone a change The acute infections 
i the nervous svste1 have atitamed pathogenic significance, by virtue la point 
view based on general bi yovic tacts which has advanced bevond the revioushy 
too contracted vision of neurologists 
It is onlv at a relatively late veriod that ammal experimentatior is Gane 
importance in the investigation of etiologic and pathogen pre blems im the realn 
if infectious diseases ot the central nervous systen The first indications of this 
trend were seen in the period of investigation of neurosyphilis Phe results of 
these investigations led to at mecreased tund general, biologicall nteresting 
findings: knowledge of the pathogenesis ot the 1 etasvphilitic diseases talrx and 
dementia paralvtica . however, was not materially advanced by thet he n flan 
matory reaction the central nervous svstet originally regarded as syphilitic. 
when rabbits were teoculated with material irom human metasvphilis. turned out 
to be the result of another, occasionally in epldaemic, miectior alled 
spontaneous encephalitis ot -rabbits on turther investigation and control « per) 
ments According to various observers. tt is due to a protozoid organism, the 
so-called | ncephalite oon cuniculh 

Plaut’s method of cisternal puncture intmals, making it possibile to examine 
the spinal fluid ffers a usetul and eas meals f recognizing intlammator 
processes m the centra svVvste evel t clinical are ibsent 

\ new phase n experimental investigation begat whet Doerr and levadit 
held that the excitant of epidemi ep! tis dent il wit that herpes 

mproma lina i POs He Is 

localized process 1 the epidermis of the ski ii the mucous membrane 

is histologically nonspecific; it appears in similar torm m= zoster varicella 

\n isolated efflorescence extend int the superiiial laver otf the stratun 

proprium; processes of this type, in contrast to uncomplicated herpes, heal witl 

scar lormatior he tact that herpes simplex appears occasionally .in symmetrical 
ir even in apparently segmental arrangement brought with it. the ining aft the 
term zosteritorm Herpes zosteriformis is *hiologicall No manner 
different trom genuine herpes simple 

If one insists that herpes simplex is a local disease of the skin and mucous 
membranes, independent ol areas supphed by detinite nerves, a conditiot whicl 
usually appears in consequence of acute infectious diseases (pneumonia, epidemic 
meningitis, malaria, etc.) or as an accompaniment of various endocrine disturbances 

(processes ol generation it) women) as well ws of acute Pastr intestinal dis 

orders, the question still remains unanswered whether the agent causing herpes 


simplex ts not by itSell capable of causing acute tebrile states (febris herpetica 
was first described by Griesinger). Despite various authors (Kuhn, Schottmulle 


there is today probably no doubt that there exist tebrile states of short duratior 


with extensive herpes eruption which cannot be interpreted as anything other than 


primary herpes infection Animal experiments have supported this view.  Gilde- 
meister and Heuer have succeeded occasionally in finding herpes virus in_ the 
blood stream in experimental animals that had been inoculated on the skin 


Although clinical observation was incapable of proving the unity of all herpes 


eruptions, the situation suddenly changed when Grititer, in 1912, succeeded in 
inoculating the cornea of rabbits with the contents of herpes vesicles and _ thet 


transmittine the experimentally produced herpes (in 1919) back to the eve ot a 


1 
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blind patient. Using Gruter’s technic, Lowenstein (in 1919) showed that every 
herpes eruption, regardless of its. origin, could be transmitted to the cornea ot 
rabbits, and that further corneal transmissions could be made from the experi 
mentally produced herpes In 1920, Doerr and Vochting first recognized that the 
contents of the herpes vesicle produced on the cornea of rabbits does not limit its 
influence to the cornea but is apt to extend to the central nervous system and 
cause an inflammatory process there which spreads with great regularity corneally 
as well as cerebrally Proot was thereby produced of the encephalitogenic 
characteristics of the herpes virus ‘ 

The first clinical observation of encephalitis in the experimental animal follow 
ing injection of material from the contents of a herpes vesicie into the cornea 
made by Stocker (1920) It was shown that healthy animals also became 
i} when inoculated subdurally with an emulsion of -brain substance from animals 
ulated with herpes virus. Blane and Caminopetros were able further to infect 
the corneas of other animals with emulsions of the brain substance taken trom 


animals in which the corneas had previously been inoculated with herpes virus 
hese experiments have meanwhile been confirmed by many other investigators 
Pas } hes fgent am the General Group of 
lyents—Even if one must still admit that the agent producing 
herpes is morphologically unknown, experimental biologic work has at least made 
t clear that herpes simplex is of a uniform nature, 1. e., that 1t 1s always produced 
one and the same agent and, as one must assume, by a living agent 
Herpes Simplea Provocation by Endogenous and 
s—The facts which animal experimentation disclosed in the 
vestigation of the pathogenesis of herpes simplex are of special interest to neuro 
ists because they reveal extensive analogies with certain intlammatory (infec- 
tious) diseases ot the central nervous svstem Kvidence for the existence of herpes 
irus outside of the herpes vesicle at the time of the herpes eruption has been 
repeatedly presented: the irus has also been found outside of the eruption in 
itient les¢ ro erTnes 
e Vie held bv various authors, especiall Lowenstein, that herpes virus 
transitort irculates in the blood of human beings is. still debatable Up to 


the present time, the virus has not been found in the cerebral fluid of human 


beings lhe findings of Bastai and Busacca do not withstand critical examination 
Po summarize ne might sav that biologic proot of the existence of a specific 
een demonstrated with certair ~cgularity only in the contents of the 
erpes vesicle t has been found repeateaiy in the saliva, in tsolated cases even 
durine the eruption-free interval, but not with certainty in the blood and_= spinal 
Auid nan beines ferpes simp! in be transmitted not only from. one 
are { t ther in the same patient but trom person to person, as was 
CISSE Gsastinel and Reilly im 1923 Vhev found that the transmission 
ire t perso ‘ curred more pediti ush when 11 reased appearance 
erpet litions « ted than at other times This fact can be explained 
that the organism must be prepared or predisposed in a definite 
‘ rder to tix the virus at the point of imoculation, unless one wishes 
t ime that the virus possessed a special virulence at certain times, tor which 
ere far rate prot uthors cited could also demonstrate that 
ert 1iit othe ndividua as is subject te -2reat variation, that the ula 
ef ti the noculated person is trom a 
detinit , t is «lise r nd that moculation is tavored bv all diseases that are 
ted with herpes, e. ¢.. pneumonia and epidemic meningitis 
t nteresting thai the reaction during the acute phase 1s .different witl 
iT ect 4 \rtificial production of herpes, for example. occurs 
re re ella ane scarlet fever than in measles actors within the 
ited person 1 hinder or impair the appearance ot a herpes eruption (e. g 
‘ pie itients on the paralyzed side a fact that is probably to be attributed 
i trophic-vegetative disorder Why | es simplex arises spontaneously in 
ect Giscases i west that I] remains ims we ed 


| 
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In view of the facts of clinical and experimental experience, this much can 
be said for the prublem of herpes as well as of acute infections gene rally The 
occurrence of a herpes eruption requires a concurrence of many factors within 
the organism. There is today no doubt concerning the uniformity of the agent 


that causes the eruption. 


lhe f the pes lagent th ¢ anism 
and Its kfhect on he Nervous Systen Che herpes simplex virus, as far as js 


known, possesses spontaneous pathogenic qualities only for human beings, but 
not tor other animals \s has already been stated, the virus possesses encephalito- 


genic qualities tor rabbits when artificial infection occurs Phe ability f the 


herpes virus to spread through nerve pathways is a feature which differentiates 


it from the bacterial and protozoid excitants of disease It shares this quality 


with certain other types of virus which cause mfections of the central nervous 


system (poltemyelitis, lvssa and Borna’s disease of horses 


If one moculates the contents of a herpes vesicle on the scarified corn f an 
experimental animal, a more or jess severe keratitis with associated c« ctivitis 
generally ccurs within torty-eight hours lt the virus does not succumb or 
the cornea, the process attects the nerve centers belonging to the cornea, e., the 
ganglion cihare ind later gasserian vganghotr Phence it spreads the 
region otf the ] is, and first confines itself to the ascending roots of the trigeminal 
nerve; it may exhaust itseli here, but more trequently it rapidly spreads diffusely) 
to other centers and pathways \bout four davs after the imoculati the animal 
strives to keep its head turned toward the tmoculated sid Soon the inima 
Moves around in a circle 11 the direction ot the affected eve li thee cerebra 
process spreads nd the pons, further euroleer sVinptoms a eal iresis 
convulsions, et 

Encephalitis is produced by injection of the contents i herpes ve ( ect 
into the brain, and convulsions are usual present The sympton ture 
herpetic en ephalitis is in large measure dependent on the site t moculaty 

Much literature has been devoted to the question t the route | Which the 
herpes virus spreads the animal organis Observat has s \ e and 
more that spreading of the virus through the circulation is exceptional lhe 
absence of inflammatory changes in the internal organs, ever with most severe 
he rpets encephalitis, leads one to conclude that a spécial neuroge ( alisn 
of extension of the virus exists Phis assumption is confirmed ‘ vestiga 
tions ot Goodpasture and Teague. Marines Rose and Walthard 
and others frst ste inflamn ities bevend the cornea the 
ganglion cilhare and the: n the gasserian ganely 

That the extensio1 t the herpeti process tollows alone the nerve pathw 
hecomes a certaint vhet me considers the results of intraneural tmoculatior 
Herpes virus inoculated into the ervus ischiadicus, within a few da produces 
mvelitis ol the lum! il segment oft the ( re ( ition t tive wervus 
medianus, mvelitis of the cervical seement lhe process remains localized only 
tor a short time ts hy mes dit e and exte t the bran t the anima 
aoes not cle 1) the ecantini \ neur il 1 it tiie T te 
is tollow 1M pheral nerve spit ( \ 
extensiei of the virus to the central nervous Vstel ma alse llow ections 
into the musculature and the mucous membranes, and, as Gildemeistet is recently 
shown, may occur after injection into the s! 

Does a ship Exist ‘ f 
mids thre is t pid phalitis It is known toda that encephalitis 
epidemica Iron the standpoint is a nosologn unity Pett believes 
that in recent vears one has attached disease pictures and symptom pictures to 
encephalitis epidemica which unquestionably do now belong to this conditi 


The majority of organisms that have been claimed t he the excitants ol 
epidemic encephalitis fall into two main groups: (1) bacteria, or nonfiltrable 


organisms, and (2) filtrable, or invisible arisms Important considerations 


can he pre duced 


st the view that the excitants ot encep! alitis epidemica are 
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bacteria his refers in particular to Rosenow’s work wherein he claims that 
epidemic encephalitis and related diseases, like poliomyelitis, are due to strepto- 
cocci or their toxins. The work of Flexner and his school makes it highly 
probable that the findings of Rosenow and his co-workers resulted from mixed 
infections. Neither the work of Rosenow or Kline can withstand careful criticism 

The claim that herpetic encephalitis and epidemic encephalitis are identical 
provoked lively opposition. Pette believes that there is no conclusive evidence to 
support the assumption that the viruses are identical. Stern has advanced important 
objections to the theory of Levaditi and Doers. Of the many objections to this 
theory, a few important ones are as follows 1. It is known that after inoculation 
of herpes virus into an experimental animal an encephalitic process can be pro- 
duced with great facility even vith very small doses. In contrast to this is the 
fact that of the many inoculations that have been made to discover the virus of 


epidemic encephalitis, only an extremely small number were successful. 2. Enceph- 
alitis epidemica selectively attacks definite centers with great regularity Herpeti 
encephalitis, or more correctly, encephalomyelitis, of experimental animals does 
ot display such selectivity. According to present knowledge, one can only conclude 
that a close biologic relationship, perhaps a group relationship, exists between 
these two types ol virus 
Othe bes of | s That Show Close Biologic Relationships with Herpes 
s (1 s, Lyssa, Borna’s Disease) The peculiar ability of herpes 
virus to spread along nerve pathwayvs—whether by way of the axis cylinders or 
via the lympl athways accompanying the nerves—is also shared by the viruses 
of poliomyelitis, lyssa and Baorna’s disease Most authors agree that these types 


virus are biologically closely related or belong to the same “eroup.” F. H. 


Lew Ss justly pomted out that the microscopic visibility or invisibility of a 
disease excitant cannot be considerea a criterion for determining its grouping 
The invisibility may perhaps be due to the tmadequacy of the optical method. 
Lew nsiders the division into “filtrable” and “nonfiltrable” types incorrect He 
believes that there 1 no essential difference, bi logically, between these types ol 
virus and the bacterial or protozoid excitants. He bases his conception on the 


hangeability of bacterial and virus diseases, and points out that visible organisms 
can be reduced into an invisible, filtrable torm. 


The types of virus associated with the diseases mentioned, including herpes 


virus Nave rtain characteristics that are biologically toreign to bacterial and 
protozoid disease excitants Pette mentions their marked resistance to low tem- 
perature is well as their resistiveness to many disintectants They may be 
preserved tor vears 1 Ivcerm, as Ihe ids ot the Rox kefeller Institute has demon 
strated wit ohomyelitis virus \ turther important phenomenon 1s the impos 
sibilitv of growine cultures on the usual bacterial mediums. Cultivation of these 
different tvpes of virus is possible only in living orgariisms from this one may 
that their rowth or multiplication is confined to the living cell 


snghamton, N. \ 
ER TI PicTURE OF AMyorrRoPpHIC LATERAL Sc LerRosis. HH 
Ztschi f. d. ges. Neurol. u Psychiat 136: 1931 


ser collected eighty-one cases from the literature in which syphilitic changes 


he pyramidal tracts were combined with similar changes in the anterior horn 


ells. He divides these cases into two types: 1. The poliomyelitic type, composed 

cas vhich changes in the pyramidal tract were slight These can be 
livided into two subgroups: (a) those with increase of reflexes and an isolated 
Babinski sign (thirty-four cases) ; ) those in which amyotrophic changes were 
demonstrated only pathologically (eight cases) Raymond and Cestan stated 


that 50 per cent of the cases of amyotrophic lateral sclerosis are more or less pure 
amyotrophic cases. 2. The spastic type This is rarer and gives the classi 


picture of amyotrophic lateral sclerosis (thirty-nine cases ) 


Rat 
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Kaiser reports 
well until 38 


the muscles, 


powerless 


Cast 


years before entrance 
to hold up the head, and one year later the 
and 
extremities developed. For a year before 
and diplopia 


and spasticity © 


arm. 


cytes, a ™ 
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first in the biceps and later involving the entire arm, 


Hearing was difficult for nine months before entr 


showed the head slumped forward and the cervical 
The neck musct 


) 


a case trom Foerster’s clini rhe patient, aged 58 


\t that time he noticed weakness of the it hand and 


whi 


Phere were no pains or paresthesias. In 1910. Foerster diag 
as syphilitic muscular atrophy of the Duchenne-Aran typ 
patient with arsphenamine 


and 
Che condition was quiescent for thirteen 
weakness in the muscles of the neck developed witl 


process progressed to the right 
roceeded to involve the right hand Spasticity of t 


vertebrae fixed 


year 


entrance there wert headache, 


Alice | Xe 


had been 


Wasting of 


h became 
nosed the 
eated the 
> ven 
1 inability 
shoul el 
hie low 
Vertigo 
imination 
k\ phosts 


lature was atrophied. There was atrophy of the upper « \tremities 
t the legs lhe spinal fluid showed 47 leukocytes and 49 lvmphe 
Wassermann reaction and increased globulin 


In classic cases of am otrophic lateral sclerosis, syphilis is an etiol gic factor 
in per cent This number is doubled if one includes Cases of syphilitic amy 
otrophy with mild pyramidal tract signs Léri and Leronge were able t collect 
eighty-one up to 1913 with syphilitic museulat atrophy and pyramidal tract 
signs 

Phe first symptom is usually weakness of the small muscles e or the 
ther hand. Fibrillations and even spasms of the muscles may take place in th 
attected areas \iter a period of quiescence ot a tew weeks or months 
the process involves the extensors of the forearm or it may Jump to the biceps 
he process then progresses slowly to the other arm Spastic symptoms then set py 
n the lower extremities. Bulbar s mptoms may set in in the late stages. as wel 
as difficulties defecat r urimation In twenty-three of thirty-s cases (64 
per cent) tl isease began in the small muscles of the hand (dnl r times 
(11 per cent did it 1 the mus¢ les tiie shoulder \l tt thre pati 
noticed an inability to lift the arm. and this led to the dis overy of atr i the 
shoulder muscles In tour cases (1] per cent) the legs were st affected by a 
perone il Palsy, the Called perone il ft I SVp lit n lateral 
sclerosis the lise ise with bull i mpt 1 rovresses fT ipidl 
vith imability swallow and deat! The average durati ots t an 
trophic latera SIs 1 ears | Va t itl 
rapid « urs ere re ma cases that sk ‘ se I ent cars 

Men are ill iitected thirty of thirtyv-s st Phe age es betwee 
22 and 59 i ive ot 42 | rec iverag 
cleven and « lt irs atter the infect the range being fret ‘ ths t 
twenty-nine \ rs irst mptom 1 | 
weakness Marti put the muscular atropl In these Cases at 77 el ent | he 
muscular atrop] veakness are asyvmmetrica rre ere 1s 
affliction i i irn r shoulder ed | sil ‘ ther 
parts. Fibril twit ro rs 5 eT 
muscles | ra idal tract I ( ent s I nd tire cractive 
tellar ré spasticit Babi sh ct l_atera ( I und 
Ls late 1 thie ccurres is i irl] ton lt 
</ per cent there h bar svn tems | cas mptoms 
ishered in t Iness and were wed rapi ! deat Phe svi tor usuall 
onsisted ot var Deeg fibrillary twit Os the t w, disturbances 
swalk V1 it 1 und the like \r bertsor 1 is a 
cardinal and treme mportant svmptor lt wa t found a Vhere 
were pupillar hanges 52 per cent of Spiller alone bserve 
complete stiffness of the pupil to light. with retentic accommodat reactiol 
Sluggish hi la mmodation reacti vere seen in seven case socoria 
in eight cases | tra Culat alsies occur but re re | 41 per ent ot the 
ases there retent and imecontinence « t ( | 23 per ent the disease 
Was ushered i r paresthes is rte? r lor t etore the 
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occurrence of motor symptoms. In four cases there were sensory disturbances, 
thermanesthesia and analgesia (Olivier and Halpré), slight ataxia (Spiller) and 
slight vibratory disturbances (Martin). Sensory disturbances are rare, however, 
and should always throw doubt on the diagnosis of amyotrophic lateral sclerosis. 

In 79 per cent of cases there was a positive Wassermann reaction of the blood, 
and in 09.5 per cent the Wassermann 1 action of the spinal fluid was positive. 


Globulin was always increased; the cells averaged 28; albumin was increased in 
100 per cent ol Cases 

There are thirteen cases of syphilitic amyotrophic lateral sclerosis with necropsy. 
These fall into two types 1. Cases with marked inflammatory changes in the 
meninges and vascular apparatus. 2. Cases in which the parenchymatous changes 
in the cord are most pronounced and in which inflammatory changes in the 
meninges and vessels are of minor importance. Only two cases of this type have 
been reported 

Phe chiet changes in the spina! cord are 1. Chronic meningitis, running the 
entire length of the cord, even reaching the cortex, and characterized by thicken- 
ing of the vessels, and lymphocytic and plasma cell infiltration. 2. Chronic myelitis, 
most marked at the periphery and most marked in the cervical cord. Here here 
is thickening of vessels, perivascular infiltration with lymphocytes and plasma 
cells, proliferation of glia and glia fibrils, ependymitis, atrophy of the anterior 


horns, with degeneration of the anterior horn cells, and unsystematic degeneration 


of the lateral columns. This is the typical picture of a meningomyelitis. None 

of these changes is specifi It is only when the spirochete is found that the 
specificity of the process 1s certain This has never been found as yet The 


peripheral nerves show no atrop 

In the second type described, the pathologic changes are characterized by 

Changes in the parenchyma of the cord with atrophy of the anterior horns and 

ls, degeneration of the crossed and uncrossed 


wramidal tracts, proliteration of glia and some perivascular infiltration. 2. A mild 


hronic meningitis 
\LPeRs, Philadelphia 


Jelgersma discusses projection in normal persons and in those suffering from 
endogenous and from toxic psychoses. Its mechanism is identical in all cases in 
vhich it occurs. It always occurs whenever a person is unable to trace further 

to the past the cause of any psychic process. He then says to himself, “I have 
no influence over this process; it is not mine; it is not my property; it arose in 
my environment; it belongs to my external world.” It is for this reason that 
people must assume an external world and separate sharply the world of perception 
trom the tdeati nal and volition al worlds The borderli e ot these is occupied by 
the memory world, which may be influenced by perceptions as well as by ideas; it 

ginates externall nd is recalled trom within When a psychic process, 
recognized normally as coming from within, cannot be recognized as such and, 
wing to this, 1s attributed to the world of perception and is regarded as a 
perception, hallucination or delusion, the projection is pathologic in nature. In 


the case of a properly projected hallucination and delusion there can be no question 
contradiction or correction, because the patient cannot contradict himself as far 
is his own inner world is concerned 
In pathologic conditions it may be said that, as a general rule, proper projection 


ccurs in the toxic but not in the endogenous psychoses. What actually does occur 


in the latter is illustrated best in cases of depression, with accusatory delusions in 
ich projection does not occur at all, and which cannot be regarded as true 


delusions but rather as symbols that are localized in the patient’s own psyche. In 


mania, too, there occurs no projection, although one can find traces of what is 
designated in present terminology as formation of delusions. The very feeling 
t exaltatior leads to an overvaluatiot of the patient's perso! ality not unlike 


| 
Pri ECT I« AY rAl | PERSO (; ( RS MA, J I 
Psychol. u. Neurol. 43:209, 1931 
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Ways IN Wuicu DISTANCE OF THE TEstT FIELD AFFECTS DETERMINATIONS OF 
RETINAL Sensitivity. C. E. Ferree and G. Ranp, Arch. Ophth. 7:383 
(March) 1932 
Determinations of achromatic and chromatic sensitivity are affected by such 

factors as breadth of pupil, size of test field, state of adaptation of the eye, bright- 

ness of the preexposure and surrounding field and distance of the test field. That 
the distance of the test object affects acuity has been at least fairly well known to 
ophthalmologists and workers in physiologic optics for many years, but that it 
has an important or considerable influence on retinal sensitivity has received little 
attention other than what is implied in the control and specification of distance as 
one of the conditions of work 

According to the laws of geometric projection, when the size of the object is 
kept constant and its distance is varied, the size of the image should vary 
inversely with the square of the distance of the object; when, however, the size 
of the object is changed by the amount required to keep the visual angle constant, 
the size of the image should remain the same. In both of these cases the change 
in the refraction situation is a modifying factor. With increase of accommedation 
the distance of this plane from the retina should become greater, and the size 
of the image increase; and with decrease of accommodation the distance should 
decrease, and the image become smaller. This is important in that the size of 
the imag have an effect on the intensity of sensation 

| ice of the object causes a change in the size of the pupil 


ind a proports in the amount of light condensed into the image. The 
effect on the sensory response would occur through a change in the intensity of 
the stimulatior There should be no change in the light density of the image 
witl nstant size of pupil, because both the intensity of light incident in the 
pupil and the e ot the image vary inversely as the square of the distance of 
he obiect 

Change in the distance to which the image 1s projected ssible psychologic 
factor and implies some relation between the intensity of sensation and the spatial 
magnitude of the projected image 


n 1914, Ferree and Rand conducted two types of experiment to determine 


the effect of distance the ipparent brightness of objects. These experiments 
were made hecause certain photometrists, engaged in the development of methods 
f measuring brightness, were advancing opinions that were difficult to recc ucile. 
Ferre d Rand discovered in two sets of experiments a strong but irr-vgulai 
effect of tance a factor They had also carried out experimental work to 
dete rmine the eitect f distance on the value ‘ f the chromatic thre shold. In this, 
also, the effect distance was to decrease the apparent intensity of the response, 
and in these experiments the conditions were planned to give full effect to all of 
the fol ing factors hange in accommodation as influencing both the size of 
the image and the density of light in the image, change in the size of the pupil 
s infl the density of light in the image and the sharpness of imagery, and 
e dist e t \ the image vas projected as a psychologi lactor 

| presenti the wavs in which the decrease of the test field affects deter 
mination of retinal sensitivity, the authors refer in detail to a paper they published 
n 1911. relative to th itial values of the visual field immediately surrounding 


1 


the blind spot and the question of the associative filling-in of the blind spot. In 


this paper experiments were reported in which subjective magnification of space 
value w produced in order to see whether in those cases in which the amount 

n tiot be subjectec riation and control there was an effect 
of magnification on the intensity {f the sensory response One of the obvious 

LVS t ng this magnification is the projection of the image to different 
distance \ detailed summary of the conditions obtained in the experiments was 
given, because the distance of the object and the accommodation always being the 
same, the size of the image was alwavs the sam he size of the pupil was 
controlled that it was always the same by variation in the saturation of the 


color to give the different values needed for the threshold without change in 


\ 
( 
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brightness. The projection fields were all caretully matched in brightness. The 
determinations were made under controlled iliumimation and mechanical arrange- 
ments, whereby projection of the after-image was allowed without moving the 
eye. Different observers were used, and the series was repeated on each observer 
on different days They concluded that there was a well marked effect of the 
distance of projection in the value ot the after-image threshold, and that. the 
amount of light required to arouse the after-image was found t ncrease as 
the distance of projection of the image was increased 

There seems, then, in general, to be an effect of distance as a tactor in the 
determination of retinal responses, even when narrowed down to the distance of 
the projection of the image. Whether or not there is a differential 
different colors remains to be determined 

Further, distance should be given consideration as a tactor determination 
of sensitivity at the center of the field and in work on the perimeter and tangent 
screen. As a matter of practical procedure, therefore, it is in the determinations 
ot central and peripheral sensitivity to light and color and in the use of the 


tangent screen tor comparative purpose at different distances that the effect of 


the factor has in particular to be looked out tor and guarded against 

PRINCIPLI OF PSYCHOTHERAPY SYCHO |? SCH Psychiatric 

Quart. $:423 (July) 1931 

The author first reports the case of a woman, aged 25, who had been treated 
for paranoid schizophrenia by him by hypnosis. A transference was effected and 
was followed at nce by a rehet of the Vimptoms The transterencs Vas not 
dispelled at the time when the patient was discharged and hie vas unable to 
make an erotic adjustment wo years later, there was a recurrence of the 
paranoid ideas, and the patient was treated by a second physiciat his man was 
unable to get in contact with her, and a transference was not effected, the method 
of treatment being psychotherapy The author saw her for the second time and 
found her with many delusions, mostly of a sadistic type \t this time he was 
unable to get into contact with her. Because the analyst does not know what goes 


on in the mind of a patient with a hypnotic transference tt is a difficult transference 


to manage. In this instance the patient was discharged by the analyst when he 
knew that there was no lessening of the transference, for the reason that he 
feared that the symptoms would recur. He realized that there was not a full 


recovery but expressed surprise that the patient had not found a love object, 
that a relapse had occurred, and that in the second attack she was resistive to 
psychotherapy 

Schilder believes that the first and second attacks ditfered in that the second 
was more severe because the libido was immovably fixated in the symptoms. As 
a disease progresses here is less libido at the disposal of psve hothe rap\ regardless 
of the kind used, because of the great amounts invested in the early points of 
fixation This he believes is one of the barriers in the psvchotherapv of schizo- 
phrenia 

Hysteria, anxiety, obsession neuroses and compulsion neuroses have been called 


transference neuroses because of the tact that transference 1s easily obtained. Such 


transferences start from the tully developed Oedipus complex as well as the lower 


pregenital type \ successful analysis is based on the genital type: the Oedipus 
complex and the lower types, anal, oral and sadistic, may be revealed but it is not 
possible to base an analysis on then In the neuroses a transference may be 


accomplished by the free association method, but in schizophrenia the transference 
must be won in a more active wa Vherefore the object cathexis enforced at 
the beginning of treatment 

The second phase ot every | othe rapy i neurosi i We i hosts 
is the use of the transference: In hypnosis the transference is used to elicit for- 


gotten material or to educate the patient In the psvchoanalvsis of a neurosis the 


| 
I 
t 
| 
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uncover infantile situations that have influenced the life of 
the patient; at the same time the ego-ideal 1s dissolved and rebuilt Neurotic 
and normal patients can rebuild by their own force an ego-ideal and need no heip. 


transference is used 


In the schizophrenic patient this is not true; if he is told he has homicidal impulses 
he may agree, and because of the weakness of the ego plus super-ego system he 
may act according] \n important difference in the technic of the analysis of the 


neurotic and the psychotic patient is that in the latter it is a question how far the 
patient is able to stand the coming out of primitive material, and in the neurotic 
the question is: Can the ego system of the patient stand the primitive material ? 
With the neurotic person there is seldom the opportunity to order the patient to be 
more moral and not to let himself go too much; with the psychotic this principle of 


education 1s needed. In the neuroses there is a strong trend of logical thinking 
which must be broken b the free association method; in_ the schizophreni 
psychosis a rp differentiation between the systems of consciousness and uncon- 
sciousness ‘ t ( versation will often substitute for the free associa- 
tion methor 

Phe third phase of psychotherapy in a neurosis is the breaking of the trans- 
ference; treatment is not complete until this is accomplished. In schizophrenia it 


is not as important, and sometimes it is necessary for the patient to retain 
dependence on the physiciar 

In manic-depressive psychoses, besides an oral regression there is a change in 
the relation between the super-ego and the ego. In melancholia the super-ego is 
severe toward the ego and the gap between the two is increased. In mania, ego 
and super-ego are united. In melancholia, the patient.is so much concerned with 
torturing himself that it is difficult to get the necessary amount of libido. The 


severity of the super-ego has to be appeased or the person consoled; otherwise the 


danger of suicide will be increased. This danger may be increased during psycho- 
analytic treatment. In mania a transference is easy to get but difficult to retain 
because of the tenden t drop the ove object. Psychoanalysis ) generally 
impossible and unnecessary 

The author believes that psychotherapy can be aided by somatic treatment 
If a patient is put to sleep, the structure of the libido is changed and more primitive 
sexuality comes out. Hypnosis and transference are increo:ed by drugs. Sleeping 
medicines bring the psychosexuality nearer to the more infantile sexuality of 
dreams Mecaline and cannabis indica bring Stages that resemble narcissistic 
schizophrenic regressior Cocaine intoxication brings a paranoid picture to the 


foreground, and its chronic use produces homosexuality from heterosexuality. 
Cures of schizophrenia and manic-depressive psychosis have been reported with 


the use of deep slee] lhe patient regresses to a more infantile stage, becomes 
helpless and seeks help in such a prolonged sleep. It 1s possible that by the use 
drug re tance an be essened and a transterence 1114 reased. 


Howarp, Milwaukee 
F THE SK EK. GRUNTHAL, Ztschr. f. d 


Marie and Léri cailed -attention to the changes in the skull in Paget's disease. 
naming t deformity which results nvexrohasi They described a narrowing 
of the posterior fossa, the relative raising of the circumference of this opening, 


the pushing forward and horizontal position of the occipital bone and finally the 
relative sinking f the anterior fossa The skull shows, as a result of this 
deformit definite convexity upward The changes in the skull produce a 
more or less pronounced pressure on the under side of the brain, on the medulla 
in the posterior fossa, on the nerves and vessels which run through the foramina 
at the base and on the cerebellum Clinical signs of involvement of the brain 
and the cerebral nerves are not rare and often lead to an earlv diagnosis. Schaen 
called attention to the larval torm of Paget’s diséase in which the bone changes 
are not vet apparent. clit Hv but in which the inner thickening of the skull causes 


| f 
ges. Neurol. u. Psychiat. 136:656, 1931 
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symptoms of a neurologic nature. Recently, Nonne has reported on the neuro- 
logic symptoms of Paget’s disease: headache, epileptiform attacks, visual 


dis- 
turbances, auditory disturbances, olfactory symptoms, sensory disorders, 


neuralgias, 
spinal cord paralyses, vomiting and loss of teeth. Cerebellar disturbances, which 
are often mentioned in the literature, were not listed by Nonn« 
Grinthal reported the anatomic findings in a case of Paget's disease with 
cerebellar signs \\ hile these are commonly seen clinically, they have been Studied 


but rarely pathologically Koch reported a brain in which the cerebellar hemi- 
spheres were thinned to about 2.5 cm. Both frontal lobes were much decreased 
in size, especially at the base; the temporal lobes were hollowed out mesial}, 
through thickening of the sphenoid, and_ th« ns was flattened out rhe optic 
chiasm was flattened, but the optic nerves were unchanged gross 

The only other case with anatomic stu is that of a patient of Grtinthal. The 
first symptoms appeared at 30 vears of age lwo vears later, there were bony 
excrescences and softening of the head Five vears later, the ircumtlerence of 
the head was mu increased \t this time, nothing was found neurologically 
Subjectively, there were headache and apathy One vear later the patient noticed 
that he ha‘ lost height: in a few vears he looked a typical dwart Epileptiform 
attacks developed tour years later, and nine vears after this a period of uncon 


sciousness lasting ral days occurred \bout twenty-three vears after the onset 
of the trouble, headache, visual and auditor disturbance, epileptiform attacks 
and a static auditory disturbance developed. At this time the skull was enormously 
thickened. Roentgenograms showed the typical picture of Paget's diseas« he 
patient died at 57 years of age, twenty-seven vears after the onset of the illness 
At necropsy, the skull showed the typical picture « nv 1s Che brain 
showed a compression of both cerebellar hemispheres, the leit more than the right 
The left parietal lobe appeared flattened he hypothalamus, pons and _ peri 
aqueductal gra ere flattened, particularly the pons Section of the cerebellun 


confirmed the flattening, and it was found that the cerebellar hemispheres were 


about half their normal size. The compression the basilar structures was 
due to the marked thickening in the sphenoidal bone: that of the cerebellum was 


due to the bony changes in the posterior fossa e lateral and third ventricles 


were dilated. Microscopic study of the cerebrum showed nothing except an 


accumulation of fat in the nerve cells and neuroglia everywhere in the cerebrum 
and cerebellum Myelin sheath studies ot the compressed basilar structures, 
pons, etc., showed no changes. The most marked changes were in the cerebellum 
Here, especially in the anterior part of the right lateral lobe, the Purkinje cells 
had disappeared entirely, and the layer of Bergmann cells was proliferated. In 
the molecular layer there was a definite proliferation of glia fibers The 
tangential fibers, mossy, climbing and basket fibers were little affected he 
granules showed tew changes. In the folia that were not comple tel) compre ssed 
there was disappearance of the Purkinje cells, depending on the degree of com 
pression. Other cellular elements were not affected lhe dentate nucleus showed 
a loss and shrinkage of cells in the basal portion, and also a loss of fibers in this 
area. This portion is in direct connection with the Purkinje cell ind the 


centrifugal fibers had undergone secondary degeneratior 


Therefore, despite prolonged compression, the brain showed fe hanges and 
the changes that were found were confined to the Purkinje neuro On s there- 
fore dealing with an elective centrifugal erebellar atropl n the sense of 
Bielschowsky. Such cases occur late in life and are caused | ilcohol, nicotine 
bladder infections, arteriosclerosis, sentlitv and hereditar factor None ot these 


cases explains the disappearance of the Purkinje cell 


Griinthal’s case indicates that a cause of the systematic cerebellar atrophy 


may be pressure against the cerebellum as seen in his case, since the loss of 


Purkinje cells was where there was compression In other 
words, a system within the brain was destroved bv pressure from without lhe 
mechanism was a “system tvpe of injurv” (Spielmever or Pati Vogt). 


\ Philadelphia 
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INTERRELATIONSHIPS BETWEEN PsyYCHIC AND VEGETATIVE FUNCTIONS 
W. R. ‘Hess, J. Nerv. & Ment. Dis. 74:301 (Sept.) ; 511 (Oct.) ; 645 (Nov.); 


726 (Dec.) 1931 


The work of Specht and Kuppers and advances made in the investigation of 
vegetative nervous system have stimulated the author to study the relationship 
he psychic processes on the principle of reciprocal and coordinated functions. 
relation of the vegetative to the sensorimotor nervous system is discussed, 
evidence of this reciprocal action is adduced. The author conceives that the 


sensorimotor prin ipl comes into being at the appearance of the metazoa or when 


the cells combine to form a commorwealth of cells In the lower animals little 
light has been thrown on the relationship ‘of these two systems, but it has been 
suppose 1 that the stand sé ( perat tha re hi differentiated 
organist The preservation of the life of the cell, regarded as the aim of the 


vegetative nervous system, is in harmony with tl preservation of the total 


rganism, which is tl function of the s¢ orimotor system: however, in the control 
and direction t t ition of the blood the two systems exhibit antagonism 
In strenu exert total organism the sensorimotor system dominates 
the vegetative, while in the ndition of fatigue the reverse is true his reciprocal 
antagonism and interdependence is illustrated in the regulation of the heart action, 
hic ever, never vields exclusively to either inhibiting or stimulating influ 
en t te to 1 ndition of equilibrium between the :wo antagonists 
Within the vegetative nervous system there is the same reciprocal antagonism 
et the two di the sympathetic and parasympathetic, the former per 
t role nal is to that of tie sensorimotor system in regard to the 
tot rganist d peat is a connecting link between the sensorimotor 
d vegetative funct On the other hand, the parasympathetic nervous system 
luces a diminished efficiency in tl ensorimotor apparatus 
The phenomenon sleep is now regarded as a positive adjustment within the 
ism rather thar soa ncetional insuft rk ind the observations of 
Claparéde, Verworn, Kreidl and Her fromner, Maunther and Kuppers are 
discussed in this regard The author considers sleep a mechanism by means of 
the vegetative regulatory system exercises its influence on the sensorimotor 
er system, producing a diminished 1 tional preparedness through a shifting 
he equilibrium to the parasympathetic trom the sympathetic infiuence. - That 
the extinct O1. « ess in sleep 1s ass ited with the suppression Of sensory 
sti is well know? Disturbed psychic function can be the expression of a 
disturbance of the equilibrit between the two divisions of the vegetative system 
Some space 1s devoted to°the study otf pupillary constriction in sleep. This con 
triction is followed by a marked dilatation when the subjeet is aroused: it is to 
e interpreted as a means of reducing the stimuli to the retina and of restoring 
the netional ability of the organism by vegetative regulation. Similarly, the 
ed ¢ xcitabilit ot the tendon re flexes g sleep is ree irded asa reduc 
t the tunctional preparedness in the sensorimotor systen 
\lterations of ocular sensitivity by means of pilocarpine were studied. This 
dt parasympathetic in action but 1s more readily diffusible than ergotamin« 
| tions into the lateral and third ventricles of the cat were made under good 
roform 1 sis \fter the cat vered from the narcosis, a diminution in 


chic activity similar to sleep was observed and was attributed to injection of 


otamine In this state the pupils contracted more and more, as in sleep, but 
the. cat was aroused, the pupils dilated again promptly, as in the normal 


ing respons¢ 


Cocaine has pronounced sympathicotropic qualities, with acceleration of psychic 


ctions and of the sensorimotor apparatus Thus, hyperacusis and increased 
ir sensitivity are noted The drue’s action seems to give fresh evidence of 
regulating influence that the vegetative nervous svstem has over psvchi 
Vity 
The author concludes that there is a harmonious mutual participation of sensori 
and vegetative nervous system, in which there is an alteration in the 
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domination of one svstem over the other during the catabolic and anah: phases 
ot the organism's activit \ disturbance in this equilibrium leads to di turbance 
n psychic functions Hart, Greeny Conn. 
MopiFicatr Hist He Ce \TUM ID 
PERSONS DyING OF VARIO DISEASI ( | CCH IR1 di pat. nervy 

38:152 (July-Aug 193] 

In order to establish the histopat 21 alu esions that are supposed to 
he characteristic for extrapyramidal diseases a re located in the corpus striatum. 
the author has examined, in the cases of fifty-five persons dying of various general 
diseases, including some neurologic conditions, the various histologic elements 
such as the nerve cells, nerve fibers, glial elements and blood vessels The ages 

t the patients varied from birth to senility Hence the author took cognizance 

ot the variations due to age The mspiration for the work was given by the fact 
that the number of cases ts increasing in which lesions of the corpus striatum 
ire not accompanied bv the clinical anitestations considered by the Vogts as 
characteristic ¢ the extrapyramidal conditions 

The conclusions reached by the author are that lesions may be tound the 
corpus striatum in general medical conditions in w h no symptoms seem to point 
to an involvement of these structures lhe most important facts gathered by the 
author may be summarized as f . 1. Nerve cells of the striatum, both small 
and large, normall extreme tro. perso. person eve 1! thie al sence 

true neurologic conditio1 l'undamental general ictors, such as the irculatory 
and the toxic ones, the length of the agonal period and, possib a variation of 
resistance in various persons may be sufficient to produce histochemical modifica- 
tions of the cvtoplasn r of the ileus of the nerve cells Such modifications 
are so frequent that at time it ( difficult t tablis what might be con 
sidered a normal picture 2. The small nerve cells of the striatum disclose, more 
frequently in subjects not suffering from a disease of the nervous system, the 
presence of numerous satellites; at times these s also undergo a process of 
gradual tading and subsequent diminution in number Such a disappearance of 
small cells, whicl id been described only in extrapyranidal diseases, is cor 
sidered by the author to be of considerable importance as pointing out the great 
vulnerability of those eiements to the most iried ithogenic conditions \ 
important fact disclosed | Berlucchi 1s that even 1 person a u is from 
15 t 20 sta t unabl by the Her he mct 1 et! | it ] { tie 
small cells t the striatus nd that in subjects ng a trom 25 t 1) vears 
pigment 1s t he the same ells 4 lhe er ve the ol 1 vallidus 
im various gener dition may disclose a severe le the chromatic sub 
stance ot the leu nd of the processes nm some insta es'the diseased elements 
predominate rmal ones. 5. The nerve cells the globus pallidu ntair 
in adults and d rsons a pigment w it times fills the entire cell bod 
This conditio een considered | mie thors a haracteristic of 
paralysis agitans, may therefore be normally fon simple semlity uncomplicated 
by an extrapyramidal nditi With an appropriate stain for myelin, at 
times the distributios t mvelin is s to resemble status marmoratus and at 
others, a nditior oT 1] rent bros / mvell sie it] the rlobu 
pallidus frequently undergo a proces raretacti it times patel at others 
diffuse. eventual] simulating the so-called status dvysn elinisatus vhich is often 
accompanied b nereti of tat, plement d eudocalciun the lobus 
pallidus 8. The astrocytes of the striatum, especial in aged persons and in 
adults, less trequently in voung people, underg: roces f hypertropl accon 
panied by moderate hyperplasia. Su lange parently the same as those 

described 1 Huntington's chorea The astre tes the globus pallid I< 
undergo progress! nee ind trequently di se. the Irese e ot m er ot the 
tvpe described | Hallerworden and Spatz in the ease that irs their name 
lhe blood vessels t the striatun a large mber dere 
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severe arteriosclerotic changes that often are accompanied by disintegration oft 


surrounding perivascular tissue without concomitant clinical symptoms pertain- 
ing to the extrapyramidal conditions 


\ltogether, though the author is somewhat careful in expressing a’ definite 


conclusion, it seems that the main object of his work is to call the attention ol 
stopathologists to the importance of lesions of the corpus striatum in general 
medical conditions not of the extrapyramidal type, and to emphasize that these 


lesions may not vary in extent and intensity from those described in the so-called 


FERRARO, New York 


ALconotic Patients. S. G. Jistix, Ztschr 


i. d. ges. Neurol. u. Psychiat. 186:645, 1931 


er or later, in every alcoholic patient there appear abstinence phenomena 

the amelioration of whi 1 is again desired by the patient. These 
symptoms appear after a period of abstinence and come o1 nknown to the 
ilcoholic perso They have been called “episodic phenomena” by Schroeder, but 
Jislit convinced that thi re not accidental symptoms but pure abstinenc: 
mpt the t vord Furthermore, they differ from 
treme he first symptom of abstinence is a change of mood that 

me n immediately after a period of unregulated drinking There is at 
reased fear or apprehensiveness, an uncertainty and a tendency to lack of truth 
chiefly in the form of unsystematized, rapidly transitory delusions \t 


ated to the patient's Ituation: per ple talk about him or look at 


m | e | face shows evidence of drinking Gradually varanoid ideas 
p more and more sharpl Somewhat later disturbances in sleep develop; 

leep becomes dithcult and restless, and often the alcoholic person falls into a 
ite resembling a doze rather than sleep—into unconsciousness, as he terms it 
reams are unpleasant and often frightful. Later, the dreams become more vivid ; 
e patiet ills t ugh something; objects fall on him; he lives through all sorts 
errible adventures The characteristic of the dream is that everything 1s 
sually activ remor is an important symptom of the periods of abstinence 
the first years the phenomena of Nachrausches are mildly expressed: in slight 


} 


mor, fearfulness and insomnia All these symptoms become worse with time 


( t i series da 
\ running description of the symptoms follows: The patient develops tremor 
becomes lasting, and in order to prevent the ss of his job takes a drink 
H nood is a bit depressed. He believes that neighbors and friends talk about 
laugh at him or accuse him. Street cars try to run over him. Mass meetings 
illed on his account People speak evil of him. His face shows that he 1s 
He remains at home in order t eV le these nmnoying experrences 
Unusual noises produce anxiety symptoms, such as sweating and palpitation. He 
ears people calling him At night he is extremely restless He will not go t 
e toilet alone and will not remain alone in a room. Sleep is at first impossibl 
later restless He dreams constantly about bandits and fellows with awful 
s, about wolves, bears, lions, dogs, cats, mice and horses The wolves and 
bite m, and he tries to beat them with his hands le hears bells, cries 
d wakes in terror seeine the faces of men or animals for a few 
nents. He fears these periods of “unconsciousness” and so refuses to close his 
es He often finds trouble in orienting himself and in distinguishing between 
rut ind dream 
Phe most frequent abstinence symptom is the auditory hallucinatior It occurs 
efly, if not exclusively, in schizoid alcoholic persons \bstinence symptoms are 
eat vhen drinking bandoned suddenly and are much weaker and milder 11 
rinking is and vly by decreasing the amount taken daily The 
nilarit al mnton tremens is striking. but tl 
ecided| 


extrapvramidal diseas 
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An ATTEMPT TO CLASSIFY SOME OCULAR SYNKINESES. H. Coppez, Rey. d’oto- 
neuro-opht. 10:12 (Jan.) 1932. 


Coppez discusses physiologic and pathologic ocular synkinesis, the former 
represented by a synkinetic contraction of the levator of the brow that accom- 
panies voluntary contraction of the superior rectus, and contraction of the superior 
rectus with voluntary contraction of the orbicularis (Bell’s sign). Pathologic 
ocular synkineses embrace: (a) atypical physiologic synkinesis, represented by 
Graefe’s sign, which is an abolished physiologic synkinesis, and the inverted Bell’s 
sign, and (>) true nathologic synkinesis, involving the third, sixth, fifth and 
seventh nerves 

The two principal types of synkinesis of the third pair are: luch’s syndrome 
(pseudosign of Graefe), in which, on looking downward, the upper lid is raised, 
and Stilling’s syndrome (active enophthalmos of Morax), which is essentially a 

paralysis of lateral movements. When adduction is 
attempted, the globe is buried in the orbit and turned upward. In the syndrome 
of Marcus Gunn (third and fifth pairs) the lid is raised when the inferior jaw is 
lowered or when it is carried toward the opposite side. This syndrome is usually 
seen in patients with congenital ptosis. The syndrome of Friedenwald (sixth 
pair) occurs in certain cases of meningitis, cerebral syphilis or tuberculosis. When 


monocular congenital 


abduction is attempted, the superior lid is raised. It usually appears in patients 
with paralysis of the external rectus. There are numerous varieties of this 
syndrome. Hitzig’s syndrome (seventh pair) is analogous to Fuch’s syndrome. It 
occurs in the recovery stage of certain cases of facial paralysis. There are several 
varieties: the palpebrobuccal, in which the eye closes on laughing, or when the 
teeth are shown; the palpebrobuccofrontal, in which to the preceding is added 
contraction of the occipitofrontalis muscle; the palpebroplatysmal, in whicl 
blepharospasm accompanies contraction of the platysma muscle, and the palpebro 


auricular, in which the auricle is carried forward when the lids are closed 


Several of the synkineses may be combined he method of production is 
reflex, as in Bell’s sign; muscular, illustrated by Stilling’s syndrome, in which 
the muscles of lateral movement are replaced by fibrous cords or in which there is 
a supplementary insertion of the internal rectus near the posterior pole; truncal, 
as in the syndromes of Fuchs and of Hitzig, in which there is a derailing of the 
motor impulse brought about by a transposition of the mutilated fibers during 
regeneration; nuclear, represented by the syndromes of Friedenwald and of 
Marcus Gunn. When the syndromes of Fuchs and Marcus Gunn coexist, probably 
the origin is truncal. Lutz thought that the syndrome of Marcus Gunn was of 
supranuclear origin, but his hypothesis has not been supported by any anatomi 
data 


DeENNtIs, Colorado Springs, Col 
THE DEMENTIA-PRECOX-SCHIZOPHRENIA PROBLEM JAMES \ May, Am. J. 

Psychiat. 11: 401 (Nov.) 193] 

In spite of its great Importance dementia prac x has not been adequatel 
defined or delimited The disease accounts for more than half of the patients 
housed in the mental hospitals of the country, and its victims require $40,000,000 
a year for their maintenance: Che psychiatric literature is deluged every month 
with statistical reports and psychologic reflections on this subject; yet the 
subject has not been properly defined The history of knowledge of dementia 
praecox is reviewed by a series of direct quotations from the students of thi 
psychosis; each quotation is presented at some length and discussed critically by 
May. There are, in general, two lines of thought on the subject. Kraepelin 
was inclined to place the emphasis on the ultimate and apparently inevitabl 
deterioration, while Bleuler considered that the autistic and ataxic thinking (now 
designated as schizoid vas the fundamental characteristic of dementia prac 
cox. Present psychiatric practice leans largely toward Dleuler’s point of view 


with the result that the diagenosi ; rophrenia is ften reached after the 


1 
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observation of temporary samples oi dissociated thinking and without regard 
to the life history of the patient. May warns against this hasty and careless 
practice Dementia praecox-like episodes may occur in the course of feeble- 
mindedness, alcoholism, senility or epilepsy, and should not be taken as evidence 
of schizophrenia. It is the assignment of these syndromes to the dementia prae- 
cox group that, May believes, explains the high rate of recovery reported by 
some observers. 

May would define dementia praecox as a dissociation of the personality char- 
acterized by incoordination of the mental mechanisms and associated sooner or 


later with intellectual deterioration. The inadequacy of adjustment, which is 
an early manifestation of the illness, may be displayed in any of several fields: 
educational, social, sexual, emotional or economic. Schizophrenia has three 
characteristic features (1) primary progressive deterioration, (2) autistic or 


dereistic thinking and (3) intellectual incoordination. According to the emphasis 
on one or the other of these features the disease type is brought out. The 
hebephrenic or simple dementia praecox displays the deterioration, while the 
catatonic form is character:zed especially by dereistic thinking. Schizophrenic 
persons whose predominant disability is in the field of intrapsychic ataxia and 
intellectual incoordination are exemplified by the paranoic and paraphrenic groups 


Davipson, Newark, N. | 


HypERKINEsIS. I. I. Russetzky, Encéphale 26:739 (Dec.) 1931. 


The studies reported in this article were based on such clinical conditions as 
epidemic encephalitic parkinsonism, acute chorea and the dystonia of Ziehen- 
Oppenheim The results are given through kymographic records. The effects 
of synkinesis are shown, i. e., the effects on any given hyperkinesis when some 
other specific movement is attempted The author classifies the hyperkineses as 
follows 1) Hyperkinesis of trembling This consists of movements with a 
rhythm of from 100 to 240 oscillations per minute, with exaggeration under the 
influence of emotion, cold and cutaneous excitations. These are influenced also 
by the attitude of the body, but movements produced in other body segments have 
only a slight effect. Respiratory arrest is without effect, but during sleep this 


hyperkinesis disappears. (2) Myoclonic hyperkinesis, nonsystemic, with a principal 
rhythm of from 100 to 120 per minute. Bodily attitudes exert an influence; 
segmental attitudes and synkineses augment it. Arrest of respiration is without 
effect, but sleep diminishes or causes it to disappear. (3) Rhythmic systematized 
bradyhyperkinesis. This consists of oscillations of from 20 to 60 per minute, 
sometimes stereotyped, sometimes complex Bodily attitude exerts a greater 
influence here than in other types, but segmental attitudes are of slight effect. 
Synkineses show an augmenting influence. Respiratory arrest diminishes the 
movement to a sensible degree. (4) Choreic hyperkinesis. This consists of rapid 


movements of varying force and amplitude. _ Segmental attitudes diminish the 


movement in this type, as do synkineses, but respiration is without effect. 

This diversity of the physiologic pictures in the hyperkineses ties up with a 
corresponding anatomopathologic substrate. One can best explain the hyper- 
kinesis of trembling by involvement of the pallidum and locus niger; myoclonic 
hyperkinesis by involvement of the striatum (van Bogaert adds the inferior olive 
and dentate nucleus); the rhythmic systematized bradyhyperkinesis by involve- 
ment of the striatum; the choreic type by diffuse involvement of various subcortical 
centers—notably the corpus luysi! These hyperkineses are examples of the 
automatism of motor mechanisms. In pathologic conditions the motor cell appar- 
ently reacts to excitations that would be insufficient for the normal cell. These 
excitatory stimuli are varied, but in the main are proprioceptive from muscles, 


joints and the like. Exteroceptive stimuli are of much less importance 


\NDERSON, Los Angeles. 


\ Stupy THE CAPILLARY CIRCULATION IN THE AFFECTIV\ PSYCHOSES 
N. A. SHEVELEFF, J. nevropat. i psikhiat. 8:53, 1931 


The capillary circulation was studied in twenty-one cases of depression, thirteen 


of manic.excitement, eleven of hypomania and three mixed cases, altogether forty- 
eight patients. The capillary bed of the finger at the junction of the nail was studied 


with the aid of the Zeiss binocular capillariscope The patients were examined 
in the morning and again in the evening. In the depressions, the following observa- 
tions were made The extremities were cold, moist and cyanoti the capillaries 
were seen easily; the loops were thickened and widened; there was a definite 
retardation in the rate of flow, and there were frequent aneurysm there was 
some diapedesis through the capillary wall: giant capillary loops were seen. In 
the thirteen manic patients there was no stasis of the blood he extremities 
had a normal color; aneurysms were not. see Capillary ops were not 
elongated The patients were als studied by the myectiol t metl lene blue 
into the field of visi In normal patients the methylene blue disappeared within 


two hours; in patients with depression it took six hours for the d disappear, 


but in the manic patients the dye disappeared in from one to one and a half hours 
The intradermal injection of pilocarpine and epinephrine gave the following 


results When tl 


ie capillaries were already dilated, injection ot pilocarpine gay 


no results, but the injections of epinephrine resulted in a marked vasoconstriction 
with improvement in the circulation The same results were obtained with the 
administration of atropine. In cases in which the capillaries of the nail bed were 


constricted, injection of epinephrine gave no results, but injection of pilocarpin 
resulted in a marked dilatation of the capillaries, with the formation of aneurysms 
this lasted only for trom twenty minutes to one hour 


The author believes that the capillary picture is different in the various types 


ot affective psychoses He correlates this with the sugar content of the blood 
calcium, epinephrine and potassium, metabolism of which is regulated by the 
glands of internal secretion The author believes that. the vegetative nervous 
system is definitely lved in the affective psychoses, and that there is a special 
vasoneuronic diathesis or a dvsergia of the central nervous svsten 
KASANI Howar 1 

THE INTERVERTE! Discs OprsER NORA » MorsBip 

ANATOMY IN RELATION TO CERTAIN S DEFORMITII OrMOND A 

BEADLE, Medical Research Council, Special Report Series, no. 161, London, 


His Majesty's Stationery Office, 193] 


The author has observed and summarized the results of the extensive researches 
on the spine by Schmorl at the Friederichstadler Krankenhaus in Dresden, where 


Schmorl removed and studied about 7,000 spines post morten Much attention 
is given to the development of the spine and, particularly, the intervertebral 
cartilage. The nucleus pulposus stands out especially distinctly ung persons, 
in whom it proves itself to be an organ in its own right. It is that part of the 
disk which plays the most outstanding role in pathologic changes The author 
refers to the demonstration of fractures of the epiphyseal ring found in the 
macerated vertebrae which could not be dem trated 1 the tresh spe mie It 
is rather startling to read, “By far, the most usual manner of origin of cartilage 


breaks is the action, not of coarse and violent trauma but of the imperceptible, 


ever active injurious influence of tunctional life working upor irtilages whicl 


are in some wavy interior in their resistive power 


The senile changes in the cartilage are tar more in evidence in any series of 
spines than the rresponding phenomena of adolescence, and are always more 
devastating in their eftects \s a suggestive cause { the bulgine ot the cartilage 

into the bodies t the vertebrae. one finds a greater r lesser degre i osteo 
porosis of the spongiosa as a common senile chang The rupture and projectior 
of the nucleus may also extend posteriorly, pressing on the posterior ligament 
In a series of s nes <amined 15 ner ent ved rmations 
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posterior] they occur usuaily after fifty years, and affect the lower part of 
the dorsal and upper part of the lumbar region. Dandy described two cases of 
cartilaginous tumors in the lower part of the spinal canal which he removed; 
these tumors had produced severe nervous symptoms. This monograph should 


be read in its complete form by all who are especially interested in the development 


PFAHLER, Philadelphia 


Macacu monkeys were trained 1 i series I problems requiring the estab 
lishment finite r hal hese consisted of opening locks and boxes to 
obtat ( \ crimination different patterns cut from thin slices of 
appl \ sed, the to be rejected covered with quinine sulphate on the 
under side The pieces were placed with precaution to avoid olfactory clues. 
After latiot various amounts of cerebral tissues by thermo-electric cautery, 
the animals were tested on their retention of old habits and on their capacity 

equi ew ibit Phe animals’ behavior subsequent to the operation was 

itchec r visual reactions, both pupillary and hemianopic, reactions to sound, 

to tou notor sturbance, spontaneous activity and emotional changes. The 
lesions ere verified after the completion of postoperative training by micro 
scopic secti live animals had bilateral injuries to the frontal area, and one 
hem als ad bilateral parietal lesions Another animal had bilateral lesions 

tal re s alone 

| tal | ad t tect ensol disturbances The results indicate 

] I 1! 1 the if ital and pre frontal areas has no deleterious effects 
¢ retentiol t simple pi blem-box habits r one retention of pattern 
mination habit hey did, however, impair the retention of complex problem 
il The nature of the loss was not a failure in specific reactions, but 

the mode of attack employed by the animals. Likewise, destruction of parietal 

reas produce: imilar loss of complex habits, although there was good reten 

mple responses 2. Injury to trontal and prefrontal areas did not 

impair the ability to learn new problem boxes and pattern-discrimination prob 
lems 3. No permanent emotional changes were found The author questions ; 

( localization a premotor irea anterior to the precentral sulcus, which 

‘ + lle« act 
\ppison, Philadelphia 
| C Ol AR URE rHe AND 


1) Escas ind Ztschr. f. d. ges. Neurol. u. Psychiat 


Horn reported the cas hild, aged 4. w became deaf and dumb following 
t hose brain on gross examination showed a small supratemporal 
e Heschl convolution was short and of simple structure, and there 
» bilateral OSs t the suleus ntermediae Micre scopically, the cortex ol 
‘ | | nor lassification vas poor cells, the cells were smaller 
in normal Phe horizontal and vertical lamination was entirely lacking. The 
fibers yere lestre ed and there Was a lack I radiary fibers The ves 
t d hile . ere ori al ( the I it the 1 cht the cochlearis was 
pletely atrophied The fibers of the cochlearis in the medulla were normal 
hot les and ended in the tuberculum acusticum and neutral cochlear nucleus 
Not ] e determi ed b ut the Stat these nuclei In only about one 
eightl {f the cases in the literature have thx been found changes in the auditory 
tract in the deaf and dumb. In the case reported by Horn there were no changes 
ted estibul ‘ vell supplied with fibers on both sides 
| scar d Horn report the case cle ind dumb child with a deaf and 
lun the rother who suffered from a similar affliction The patient 


1. Comp. Neurol. 52:271 (April) 1931 
135:555, 193] 
/ 
| | 
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died at 41 years of age. The brain showed an excavation of the planum temporale. 
The sulcus intermedius was lacking on both sides. In the area TB, just as in 
Horn’s case, there was a much less clear striation of the cortex, and the cells 
were much smaller, changes which are looked on by Escardo and Horn as char- 
acteristic of deaf and dumb brains. In addition, the present case shows something 
which was not found in Horn’s first case: much less pronounced granular layers 


in the cortical area T¢ The lack of findings in Heschl’s convolutions in the 


Cas¢ of Horn was attributed to the early age ot the patient at death 
ALPERS, Philadelphia 
THE Use oF INSULIN FOR THE RELIEF OF SYMPTOMS FOLLOWING THE SUDDEN 
WITHDRAWAL OF MOoORPHINI F. Braun, Schweiz. Arch. f. Neurol. u. 


Psychiat. 27:226, 1931 

The beneficial results of treatment for morphinism with insulin, as originally 
reported by Sakel (Deutsche med. Wcehnschr. 2:1777, 1930), find confirmation in 
six cases of rather severe addiction included in the present contribution. Braun's 
experience differs from Sakel’s only so far as he found that sedatives in the 
form of scopolamine and barbital preparations were desirable adjuvants to the 
new form of treatment, and that the early withdrawal symptoms were not relieved 
to the degree reported by the latter. The symptoms were never so severe as to 
necessitate a cessation of treatment, however, and were of very short duration, 
becoming markedly ameliorated within three or four days. Some of Braun's 
patients who had previously been subjected to sudden withdrawal testified to the 
relative mildness of the symptoms in contrast ‘o their former experiences. In 


each of the six cases, morphine was completely withdrawn and insulin was 
administered yhenever the patient became restless, since it invariably exerted a 
marked sedative effect The treatment was usually continued for seven days, 
the daily dose of insulin ranging from 20 to 100 units. Solutions of sugar were 
not given until after the disappearance of the acute withdrawal symptoms. Fol- 
lowing the disappearance of these symptoms the appetite quickly returned, the 
general appearance showed a marked change tor the better and the patient became 
cheerful, usually evincing a desire to get to work. In every case the patient was 


highly gratified with the results of treatment, since the craving for morphine had 


been removed with a minimum of discomfort \s the author expresses it, a 
complete change of heart (Umstimmung) had occurred. Blood sugar determi- 
nations and other metabolic studies were not carried out. In discussing his 
results, Braun expresses the belief that although insulin might serve to replace 
the stimulating action of morphine on the parasympathetic nervous system, the 


metabolic changes effected by its use were the more essential 


DANIELS, Rochester, Minn 

TREATMENT OF SCHIZOPHRENIA WITH Macaria. P. A. MIN? ( and A. I. 

Dorsut, J. nevropat. i psikhiat. 7:43, 1931 

Present psychiatric literature contains numerous tavorable reports on the treat- 
ment of schizophrenia with malaria. The first problem the author had to solve 
was whether the blood of persons with dementia paralytica treated with malaria 
could be used for inoculation into schizophrenic patients. As a fact, previous 
experimental work showed that spirochetes disappear from the blood after it has 
been chilled in the icebox for twenty hours. For this purpose the author inoculated 


schizophrenic patients whose blood gave a negative Wassermann reaction with 
blood that had been chilled for twenty-four hours. One hundred and three patients 
were treated, fifty-seven men and forty-six women. In only 7.7 per cent were 


the inoculations unsuccessful. During the paroxysms, malaria was_ responsible 
for a positive reaction of the blood in 19.4 per cent of the cases; the Kahn test 
was positive in only 2.8 per cent of the cases \fter the termination of the treat- 


| 
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ment with malaria, all specimens of blood became negative Most of the patients 
were young men and women in the twenties and thirties, with a disease that had 
lasted for from two to eight years. During the paroxysm of malaria a remarkable 
transformation took place. The patients acted like other sick people. They became 
interested, keen, sociable and less impulsive and spoke freely about their problems. 
The improvement lasted during the treatment with malaria but soon tapered down 
to its previous level within trom two to three months. In-a small number of 
acute cases the results were much better, with an improvement in 50 per cent of 


cases The author thinks that malaria would be of benefit onl n recent cases. 


KASANIN, Howard, R. I. 


NEUROPSYCHIATRIC COUNTERFEITS OF ORGANIC VISCERAL DISEASE. T. H. 
WEISENBURG, J. C. YASKIN and HENry PLEASANTs, JR., fF. A. M. A. 97: 


1751 (Dec. 12) 1931 


According to these authors, a variety of neuropsychiatric manifestations often 
mask visceral disease of etiologic significance. Visceral disease may give rise to 
neurologic manifestations by reason of the fact that the viscera are innervated 
by the vegetative neryous system. They are not only influenced by the seg- 
mental and suprasegmental portions of the central nervous system and of the 
emotions, but in turn are capable, when disturbed, of giving rise to a disturbance 
in the emotions and, by reason of reflected pain, to all sorts of peripheral phe 
nomena. Psychic and emotional states influence the vegetative nervous system 
and visceral,functions and vice versa. Illustrative cases are given wherein neuro- 
psychiatric symptoms have masked cardiac, pulmonary, gastro-intestinal, pelvic 
and genito-urinary diseases. The causes of errors in diagnoses are traceable to 
faulty and incomplete examinations, to the failure of judgment and proper evalua 


tion of neuropsychiatric manifestations, and to the fact that in predisposed per 


sons the earliest manifestations of visceral disease may be purely psychiatric. 
The authors believe that, from the neuropsychiatric standpoint, disease cannot be 
regarded as purely psychic or purely somati Every disease has a somatic as 
well as a psychic component and should be viewed from that standpoint for bot) 


cdiagnosti and therapeuti purposes Moreover, everv case should be studied in 


the light i total situatior . , 
Epitror’s ARBSTRA¢ 
\ ¢ ATHOLE ( ( NTRIBUTION HI ) \ RMOULI 
\. Esser, Arch. f. Psychiat. 93:639, 1931 
Che author reports the case of a woman, aged 64, who died fourteen months 
after an accident in which she suffered a concussion. During the fourteen months 


she showed psychic changes and had mild attacks of dizziness, which finally led 
to the development of a confusion characterized by motor restlessness and con- 


ulsions. Death occurred suddenly during one of the states of excitement. The 
diagnosis made was cerebral arteriosclerosis \utopsy showed emboli in the 
] rs, no marked arteriosclerosis and 1 signs of skull fracture, but in the brain 
here was a typical état vermoulu, showing scarlike defects of the cortex and 
itrophic ganglion cells, but no marked vascular changes In addition, different 
arts of the rtex showed small toci and areas ot cellular disappearance. In the 
ie ter : bes there was a diffuse atrophy of the cellular tissues. with 
i tendency to liquetactior In the cornu ammonis and in the cortex of the insula 
there is‘a marked hyperemia Esser ts the opinion that this condition, which 

typical of the état vermoulu, was due to the trauma and was not caused by 
arteriosclerosis. He advances the point ot view that this may be frequently the 


cause of such states, and that functional or organic vascular disturbances do not 


play any particular role in the productior { the lesions The other diffuse 
changes in the cellular tissues were most probably of senile type, whereas the 
hvperemia mav have been connected with the attacks of excitement 


Martamup, Towa City 


alld HOMAS 


By a systemat ind individualized plat tre ent, Rayburn and Boyd hi 
effected improvement in 76 per cent of thei tients with neur phil rt 
believe that general procedures, su is re al its, treedom trom worry ane 
quiet surroundings, are important on the t I it tasa tlamed intestine 
or irritated muscle eed t nflame ells 1K i listurbec 
is possible Phe ay mercur is a therapeutic agent, but thi tient 
already had considerable mercurial treatment the use bismuth, usually tl 
torm of potassium bismuth tartrate The aut re skeptical of the value 
the arsphenamine dru nd contend that disaster ay result when these prepar 
tions are used at the beginning of treatment is disapproval 1s not extended 
tryparsamide, whicl the believe. 1 benet lal te patients vith neur 
ibility, safety and re es t Spinal drainage is urged as a simpl 
method of decreasi tracranial pressur thar ing ft materials and fay 
ng the invasi the é st therapeut Ter | ntra 
thecal proces ( nmenad the t \ ervat i 
tl reatment eble tients thine | t 

\ 


+ ‘ + ce 
tem ( largement ‘ recipt flue 
Ir one part i t take1 place drove torn ter 
hiftv-six hour it Small piece vere packe in the 
tt he + ‘ et ‘ + om he 
tail wa t t el t went 1 egement e ege shell was eventually 
complete bloc! ecil iche \ lt gh rigid para ot the legs 
extension urre vithin twelve | irs rte its ng the egs responded t 
stimulation, indicating t the j ited see i the rd was tive 
there ron e tota the late ement 
reduced 13.1 pe! substance 43.9 pel ent 
chain on each side was intact e animal ga pparent pain response t ir] 
stimulation, whi leads tl uthor t weest that | e net ial 
pain stimuli n the 
\ 
SRADYCAR MATIC INTRA 
OCULAR HEM 1). Mane oO, Re lot ht. 9:439 (Tune) 
1931 
The oculocardiac i CC! ee! roOllowing rbital hemat« ma, witl or 
without the presence of the globe, intra-orbital compression from suturing the 
sclera after evisceration and in acute glaucoma In 1929, Manolesco reported a 
case of bradycardia in a patient with retrobulbar hematoma. In the present case, 
similar manifestations occurred in a case of intra-ocular hemorrhage Following 
i bk W ol the left eve the patient he 1 hl | 


headache Visi I returned parti 


mornil but toward eve it 
disappeared again, and there were violent ocular pains and weakness. The anterior 
chamber of the left eye was filled with blood; ocular tonus was 45 mm.,-and 
visual aculitv wa reduced to light percepttiol Several times duri r the lit 
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Boyp, At Syph. 15:1608 (April) 1931 
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EARLY | -_— M ( Ni S EM IN THE CHICK 

Em mp. Neurol. $8:255 (April) 1931 


P esh bleedings occurred, each attended by sweating, syncope, pallor 
and slow pulse (50 beats per minute). Arterial tension was 12 maximum and 7 
ninimun lhese phenomena constitute a clinical oculocardiac reflex. In order 
to produce such a state, a combination of sudden compression and a special vago- 
tonic terran necessary In glaucoma with sudden onset and extreme intra- 
cular hypert bradveardia and vomiting are seen and may be relieved by 
decompressiot DeNNIs, Colorado Springs, Colo. 
( \RTEI me RYSM FREDERICK P. Moerscu and J. \ 
OHA Ner\ « Ment 74: 137 ( \ug.) 1931 
Cerebral art ( neurys! comparatively rare anomaly, usually ol 
renit I terized, as Dandy has shown, by a fairly constant 
| ] ually extend over a long period and show a 
irke te t ff t t It most frequently encountered in young adults 
\ tant, but not a diagnostic, sign \ roentgenogram of the 
eat st im deposits in the wall ot the aneurysm \ study 
the m ft iT d median veins, as Horton and Ziegler have 
s ested, ma ( to establish the presence of an arteriovenous fistula Che 
e st é the rs is of interest because of the single communication 
etween the 1 idle cerebral artery and the petrosyuamous sinus, which usually 
kee routine pathologic examination lhe aneurysmal wall showed 
c tol str re characterist f an aneurysm elsewhere in the body, namely, 
f tissue. blood pigment. organized blood clot and absence of muscular 
elas tissu ineurysi dt ptured int the lateral ventricle and 
uurrowed later the subst ‘ the brai The possibility that this lesion 
was ¢ enita t considered a Ipport is given to this by the presence ot 
| eurysn t the ‘ the left anterior cerebral and anterior 
H Greenw Con 
t i} Ri \ 1\ I 
4:18 193] 
ier the west ilit district were sent for ps atric examination 
t it] t lhree hundred and thirty-five soldiers 
1 (jt t 4) ye t re found to be mentally deficient vet 
t ( t r trot ine to twelve months The next group in 
( r ( ith so-called psychopathic personalities, who are an 
reme cle hl demoralizing element in the army Owing to their explo 
ene ‘ veness and emotional instability, they set a bad example Chey 
ied ree rtion of the criminal element in the army The third 
vere the chizophrenic subjects wh onstituted about 10 
( the lly deficient soldiet lhe psychoses in these cases do not 
esent al features \s soon a diagnosis of mental disease is made, 
the soldier re \ discharge Men with difficult cases of psychoneurosis 
re relieved irmy service lhe author stresses the fact that malingering 
mk the irn > ne must always analyze the symptoms betore 
t t ndependent conditio1 Most of the cases of malingering occur 
ent leficient Idiers: the condition represents a very primitive type of 
| e to difficult situatio1 No soldier should be accused of malingering 
KASA Howard, R. | 
aA ( S CASES TREATED WITH MLA ARIA 
Ztschr. d. ges. Neurol. u. Psychiat. 1381:525 (Jan.) 1931 
er¢ wwe been very few studies of malaria-treated cerebrospinal syphilis, in 
ntrast to the many studies of this treatment in dementia paralytica. Gugenheim 
t rts 13 or 14 cast r 93 per cent, of cerebrospinal syphilis in which the spinal 
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fluid was cleared up by a combination of malaria and arsphenamine Chis clear- 
ing of the fluid is not dependent on the severity of the spinal fluid changes. The 
Wassermann reaction of the blood was rendered negative in 12 of 18 


cases, or 
in 66.7 per cent. There is a close relationship between the clearing up of the 
fluid and the success of treatment. 

Of the 14 cases reported, 60 per cent of the patients were rendered free from 
complaints and able to work, 12 per cent were markedly improved, 16 per cent 
were improved, 8 per cent were unimproved and 4 per cent were rendered worse, 

Behring’s studies of the effect of malaria on cerebrospinal syphilis show: (1) 
that there is little danger to life; (2) that all cases with positive spinal fluid tests 
show improvement under the treatment; (3) that clearing up of the spinal fluid 


goes hand in hand with clinical improvements; (4) that the more recent the 
infection of the nervous system, the better the results 


\LPERS, Philadelphia 


NOTES ON THE Buscaino REACTION & 


1:50, 1931. 


USHINA, J. nevropat. 1 psikhiat 


In 1921, Buscaino published a test consisting of the addition of silver nitrate 


to urine. in pathologic cases a black precipitate is formed, due to excretion of 
histamine in the urine. In dysfunction ot the glands of 


nternal secretion the 
amount of histamine in the organism is increased, affecting the 


the brain and the nuclei of the central nervous svstem Such 


white matter of 
a disturbance of 
metabolism takes place in infections, schizophrenia, involutional melancholia, 
encephalitis and epilepsy. In view of the fact that the value of the reaction was 
questioned in epilepsy, the author decided to repeat the experiments herself 
Eight hundred and ninety-six tests were performed on 55 healthy people and 32 
epileptic persons. The author found that a positive Buscaino reaction 


Was as 
frequently present in healthy, normal people as in epileptic 


persons. Further 
experiments with the test showed that whenever the 


urate content was increased, 


the reaction was positive. The author believes that the Buscaino reaction cannot 
be of value in epilepsy because it is positive in all conditions in which protein 
metabolism is involved Anything that increases the amount of urates in the 
urine, such as excrcise tor example, causes a positive Buscaino reaction 
KASA Boston 

MEDULLATED NERVE FIBER \SSOCIATED IrH CHOR I 

BERLINER, Arch. Ophth. 6:404 (Sept.) 1931 

In this paper, which is well illustrated by drawings ot the fundus as well 
as by microscopic sections, the author presents a case of extensively medullated 


nerve fibers associated with a low-grade choroiditis and with a small retinal 
detachment. From his microscopic studies, the author draws five conclusions 


(1) that three types of glia cells can be demonstrated in the 


optic nerve: astroglia, 
microglia and oligodendroglia; (2) that only two types, 


iw 


have been found in the nerve fiber laver of the retina; 


microglia and astroglia, 
(3) that it appears that the 
rows of oligodendroglia investing the nerve fibers in the optic nerve cease abruptly 
at the proximal margin of the lamina cribrosa; (4) that, 


according to the 
investigation, of Hortega, the secretion from t 


ve oligodendroglia seems 


to torm 
the medullary sheaths, and (5) that in the retina the abnormal presence of 
oligodendroglia in the laver ot nerve fibe rs ma | responsible tor the medullated 
nerve fibers. in 
H, Philadelphia 
THE PATHOLOGIC PROCESS IN Pos IN 7 ForM 
OF DEMENTIA PARALYTI ERI Arb. a. d. neurol. Inst. a. d 
Wien. Univ. 33:227, 1931 
From a study ot three cases ot the tabetic torm of dementia paralytica, the 


author concludes that in this disease there are two form 


s of degeneration of the 


ABSTRACTS FROM CURRENT LITERATURE 1439 


posterior columns: (1) a genuine pluriradicular tabes and (2) a more diffuse 
degeneration of the posterior columns which can be traced to involvement of the 
individual roots of the posterior nerves. In the second form, Jarpe believes, 


meningofibrosis may possibly play an important role K Ss 


REMARKS ON SOME CLINICAL PICTURES ATTRIBUTABLE TO LEAD POISONING, 
Epwin BRAMWELL, Brit. M. J. 2:87 (July 18) 1931. 


The author reviews his experience in lead poisoning over a period of thirty 


years. Abstracts are given of some of his more interesting cases. Although 
plumbism is not common, in its atypical form it may frequently be difficult 
to diagnose. The author emphasizes the importance of bearing it in mind in 


all obscure cases showing peripheral neurologic symptoms, and especially when 
there is an associated gastro-intestinal symptomatology. 


FERGUSON, Niagara Falls, N. Y. 


SHOULD ADENOMAS OF THE Hypopuysis AND Cysts OF RATHKE’s Poucnu Bt 
CONSIDERED AS SUPRASELLAR OR INTRASELLAR TuMOoRS? J. BOURGUET, 


Ann. d’ocul. 168:379 (May) 1931 


Bourguet has collected from his operations embryologic and anatomic evidences 
to show that hypophyseal adenomas and cysts of Rathke’s pouch should be classified 
as intrasellar and not as suprasellar. He disagrees with Cushing, who practices 
section of the chiasm in attacking cysts of Rathke’s pouch. He believes that the 
intranasal route avoids producing a definite bitemporal hemianopia, the condition for 
which the operation is undertaken 


GRAPHIC REPRESENTATION OF Moror ANOMALIES BY THE METHOD OF HEss. 


M. MaAssetin, Ann. d’ocul. 168:352 (May) 1931. 


The method of rapidly recording the findings in disturbances of the ocular 
muscles, as originally suggested by W. R. Hess, of Zurich, has been carefully 
studied by Masselin. This method, in which red and green glasses are used to 
cover the eyes, and red and green are used in the pointer and on the tangent 
screen and recording chart, permits accurate plotting of diplopia fields if the 
head is maintained in accurate position 


SoME CONSIDERATIONS O! HE PRESSURE IN THE CENTRAL VEIN OF THI 


Retina. P. Ann. docul. 168:513 (July) 1931 


The method of determining the pressure in the central vein of the retina is 


described by Bailliart. He uses his dynamometer and the method he described 
in 1918 (La circulation veineuse rétinienne, Ann. d’ocul., Oct.-Nov., 1918, and La 
circulation rétinienne, Paris, Gaston Doin, 1923) After a great deal of experience 


vith this method he concludes that it is much less important than the study of the 


1 
irteria pressure 


T 


ITORY IN PEop M. L. Genet, Ann. d’ 


NS cul. 168: 400 
(May) 1931 


Genet has noted transitory diplopia in old people. He believes that the prog- 
nosis is usually good in these cases, and that the condition is analogous to that 
which one sees in syphilis as a premonitory sign of tabes. In these elderly patients 
the cause is arteriosclerosis, which acts on the centers for ocular movements in a 


unner analogous to the action of syphilitic infection in young people 


BerENS, New York 


| 
| 


Society Transactions 


NEW YORK NEUROLOGICAL SOCIETY AND NEW YORK 
ACADEMY OF MEDICINE, SECTION OF NEUROLOGY 
AND PSYCHIATRY 


) 
P NEU MORAC 


MENINGOCOCCIC M Dr. LEon H. Co 


The injection of air to the lumbar sa oO et drainage of the spina 
fluid from the cisterna magna and lumbar region and through and through irrig 


tion with sterile saline solution was recommended as a valuable t 


cedure in certain cases of meningeal inflammatior1 A patient with meningococt 
meningitis came under treatinent four days atter the onset « symptoms Phe 
meningitis was complicated* by meningococcic inflammati { the right eve 
manifested first by conjunctivitis and episcleritis, later gradually involving th 
whole uveal tract, retina and vitreous, and constituti in enophthalmitis During 
the first tew davs the treatment consisted t the administration I antimenings 
coceic serum intrathecally and intravenouslh Be 1S¢ i several negative blood 
cultures the intravenous method was abandoned 

For twelve days there was improvement of the meningeal symptoms \iter 
they had remained stationary tor another five davs, there was a recrudescence of 
ill clinical symptoms; the temperature rose to 104.2 | with deepening stupor 
On the nineteenth day, under gas and oxver inesthesia isternal and lumbar 
punctures were made; the head of the bed was elevate and 50 of fluid was 
removed trom the isterna maena Ten cubi ‘ meters ot air is thet ected 
through the lumbar needle, and the spinal subarachnoid space was irrigated with 
300 cc. of sterile saline solution from the cervical to the lumbar regions, and vice 
versa With the pil il horizonta ai tine t », the air Was 
to escape irom the cister eedl toll wing vhicl there Va il ade iti il ara ive 
of purulent material from the cerebral fluid spaces. The procedure was terminate 
by the injection of antimeningococcic serut to the sterna mag! d lumbar 
subarachnoid spac« 

This was the turning point, and recovery gradually ensued. On the thirty-fifth 
day the right eve was removed because of enophthalmit and meningococci were 
recovered Irom the vitres patient lett the spital on the seventiet day. 
\ spinal brace was Vor! r three me ths pecause ot the atropl in the sj il 
musculature No sequelae have appeared during the intervenine three veat t 
Vas emphasized that presumptive evidence meni niectr outside the 
central nervous system, in the absence of pre of me rococcemia | i positive 
blood culture Ss an indicat r intravenous serum theray 


The subjective aspect of neural function has been relativel neglected 
experimental neurophysiology This approach provides much information about 
neurophysiology per se, ide trom the psychologic data obtained Representa 
tions and images are both psychologic and physiologi psychologic and physi 
log are in som«e Vav two tacets ot e Tu The ne ver clk pment 


| 
j ni ty 
H. Grosus, M.D 
BERG and D I S 
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in the study of representations and images and eidetic phenomena (Jaensch) shows 
that there is no clearcut borderline between those phenomena. Both have qualities 
much in common with actual perception. In the experimental studies of optic 
images and optic eidetic images, similarity has been seen in their perception and 
in the perception of the patients with pathologic conditions of the central nervous 
system. Although much work has been done in the field of optic imagination, thus 
far little has been done in the tactile sphere. We have studied tactile imagination 
in eight normal subjects and compared the results obtained with tactile after- 


The subjects were asked to imagine, with closed eyes, a touch, two or more 


touches and geometric figures on the skin. They were to report all their sensa 
tions, especially tactile feeling \bout 300 experiments were performed. None 
of the subjects had previous knowledge in this field. 

It was found that: 1. Tactual images have an objective and a subjective part 
lhe subjective aspect is partly a memory image and partly a sensation on the 
skin; i. e., one imagines qualities of the object and one imagines changes in the skin. 


2. There are tactual images without subjective components, whereas our only 
interest is in the tactual object 3. Persons with strong objective images have 
very unsatisfactory subjective images and sensations. In our experiments we deal 
hiefly with the subjective part of imagination. 4. In every subject the tactual 


sensations and images follow the optic pictures, in spite of the fact that tactual 
imagination soon progresses along its own line of development and becomes widely 
ndependent of the optic imagination The optic imagination can also elaborate 
independently of the tactual imagination. 5. The optic picture of the touched 


kin is often vague and indistinct, having a rather symbolic character 


area of the s 
6. Imagined sensations are sometimes on the skin and sometimes under it. They 
ire frequently mixed with sensations of temperature—warmth or cold. 7. The 


tactual imagination, which is in the foreground, creates in association with it a 


tactual background 8. The tactual subjective imagination has an enormous 
tendency to irradiate to remote parts of the body In two subjects there were 
sensations on symmetrical parts of the body. 9. These general rules are valid for 
any area of the skin on the body. 10. Tactual imagination often has a rhythm 


character. 11. In every tactual imagination there is a quality of movement that is 
herent in the imagination as embodied in its tingling character; in addition, 
there are movements of the image as a whole. 12. Several simultaneous imagina- 


tions of touches form a unit (Gestalt). Imagination of successive points provokes 
urved connecting lines between the points, sometimes through the air. More 
distant points are connected by slow movement along the = skin 13. In the 


imagination of lines and geometric figures the result is incomplete, because parts 


of the lines disappear. 14. A distinct tendency toward curving of lines is noted 
There is marked difficulty in imagining angles and crossing points of lines; with 
nly three exceptions, angles were not imagined in any of the experiments attempted 
15. Spontaneous multiplication of tactual images may occur, but not as frequently 
r intensively as in optic mages 
When the subjects were asked to imagine touches and figures on the skin and 
then turned in the Barany chair, the direct influence of vestibular stimulation was 
nd The results were surprising It was seen that 16. The dissociation 
between the optic and the tactual imagination becomes more evident when the sub 
ct is turned in the turning chair. 17. Vestibular irritation increases the tendency t 
movement in the image In general, there is a consistent relationship between 
the direction of turning and the movements of the image But there are many 
exception In addition, there exists a definite nonspecific increase of movements 
the images 
In tactile imagination, then, there was a marked tendency toward the con 
struction of a Gestalt on the one hand and the destruction of a Gesta/t on the other ; 


ere was a definite inherent tendency toward movement, and the tendencies 
ward integration and movement were increased when the vestibular apparatus 


is stimulated and when t] ubjects imagined touch 


ettects. 
° 
| 
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Further experiments were performed, the technic already described being used, 
with the after-effects of tactile sensation. Vestibular stimulation by means of the 
Barany chair was alsc used here It was found that: 18. Slight touches have a 
distinct after-effect of rhythmic character, lasting as long as about three minutes. 
Che duration of the after-effect varies in different persons. 19. The tactual after- 


effect is independent of the optic images. The tactual after-effect may provoke 
optic images, but even then each series goes its separate way. 20. In the after- 
effect the foreground of the sensational field stands out more sharply from the 
background than in tactual imagination. Transference of after-effect from one 


side of the body to the other has not been observed. 21. The effects of vestibular 
irritation can be well studied in tactual after-effects; they show an increased 
rhythmic tendency, elongations, curvings and a general nonspecific increase in 
the tendency to movement. With a more careful technic the specific influence of 
turning was: (1) movements of sensations in a direction opposite to the turning 
and during the turning, and (2) movements in the direction of turning after the 
turning had stopped; the nonspecific effect of turning consisted of a slow wander- 
ing in the direction of turning occurring some time after the turning. 22. The 
general tendencies of irradiation, of the formation of a background, of the 
effacement of certain parts of the images, of the building-up and destruction of 
forms (Gestalten), of movements and of curving of lines, and the tendency against 
perception of angles are identical in the after-effects, as with the tendencies in the 
imagination 

ception is imperfect and gives results that are identical with those described 
experimentally. Stengel has carefully studied these changes in patients with com- 


It is known that in cases of disease of the central nervous system tactile per- 


plications of the spinal cord. Stein and Weizsacker found similar phenomena in 
studying the lability of the tactile threshold. We have observed similar changes 
in transverse myelitis and tabes and in a case of parietal lesion due to a bullet 
wound. In these investigations, then, the same: tactile phenomena were exhibited 
under different conditions, namely, in normal persons and in various types of 


nervous disease with changed neural function. Although we cannot influence the 
basic physiologic background for touch, we can alter the psychic status. A patient 
was hypnetized and examined for tactile imagination after-effects Under 


hypnosis, without definite suggestion, the same tendency toward disintegration 
of the tactile image was observed as that found in the experiments reported 
Numerous experiments were performed on alcoholic patients with hallucinations ; 
the results were again similar in type to those found in normal persons, and the 
rhythmic tendencies, the location of the sensation below the skin, the tendencies 
toward movement, the tendencies toward effacement of angles and the lengthening 
of lines were all present and definitely accentuated. Because of the question of 
vasomotor influence on these results, experiments were performed by irritating 
the skin of a catatonic patient who had extreme vasomotor lability. The con- 
figuration and color of the vasomotor response on the skin developed, and waxed 
and waned in a way that was very similar to the way the tactile sensations 
behaved. It is to be noted that in the experiments the touches were never made 
strongly enough to provoke a vasomotor response 

The general formulation is reached that in the tactile sphere pathophysiology 
brings to the foreground the tendencies that are present in the background of 


normal perception and in normal imagination. It is to be assumed that what is 
seen in the disintegration (Abbau) of the Gestalt is likewise present in the build- 
ing up (.4ufban) of the perception. In the presence of a pathologic condition of 
the central nervous system perception allows the emergence of perceptive products 
that otherwise are not perceived normally. 
IISCUSSION 
Dr. GEORGE VAN Ness DEARBORN: Despite the fact that relative movement 


is required for the production of every kind of afferent impulse, it is hard for 
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me to believe that the movements that are described in this interesting research 
were not actually dependent on the fundamental sense of the organism, kinesthesia. 
Therefore, | wish to inquire as to the subjective reports in regard to the muscle 
joint sense, the kinesthesia, that would be regularly suggested by these imaginary 
and the actual tactile-dermal stimulations. Were there not some subjective 
kinesthetic reports and data with regard to the movements that take place in some 
of these experiments 


Dr. PAUL SCHILDER: In experiments of this kind an important point emerges, 
namely, that motion is an inherent quality in every perception as long as the 
perception is primitive. We studied the same problems in the optic sphere, and 
we did not find any primitive impressions that did not contain the element of 
motion. Motion is a general inherent quality in perception and in imagination. In 
this experiment on tactual imagination and on after-effects motion is in immediate 
connection with the picture. It is not an addition of kinesthetic impressions. This 
factor of motion comes out clearly in every sensation of tickling and itching. 


In the onset and in the end of every imagination and perception in the tactile 
and in the optic sphere as well there is motion. The impression of motion is 
primary When one sees objects (optically and tactually) resting and unmoved, 
one arrives at this impression in a secondary and complicated way. This is one 


of the results ot these experiments 


CONCERNING THE MorTA Y FROM ABSCESS OF THE BRAIN. Dr. FRANcIs C. 

(;RANT 

\ review of fiity-one verified cases of brain abscess was undertaken to 
determine whether errors in diagnosis and localization or the time at which the 
operation was periormed and the method of drainage used played the major part 
in lowering the incidence of recovery from this condition. Thirty-nine of the fifty- 
one cases were diagnosed as abscess and correctly localized. In four instances a 
tumor, not an abscess, was suspected, but the localization was exact. The position 


of the lesion was accurately forecast in forty-three of fifty-one cases, or 84.3 
per cent. As will be seen in this series, errors in diagnosis and localization did 
not markedly increase the mortality. 

Infection in the brain produces exactly the same reaction as it does elsewhere 
in the body But owing to the highly specialized function of the glia cells of 
the brain, their defense reaction to infection is slow and inadequate. It requires 
more time for the brain to localize an infectious process than is necessary in 
other tissue 

Phe surgeon knows from experience that the proper time to drain an abscess 
coincides with its localization by encapsulation. The same rules should apply to 
an abscess of the brain as to similar infection in other areas. It is my firm belief, 
therefore, that infection of the brain in the stage of “cerebritis,” before localization 
has occurred, is not a surgical lesion. Surgical measures in this stage do more 
harm than good, for the trauma involved in any attempt to evacuate the pus 
interferes with the defensive reaction of the brain. The results with unencapsulated 
infection in the brain encountered in this series bear out this contention. Nineteen 
1, none of the patients recovered. All of these 
operations were carried out within six weeks of the onset of symptoms. No 
abscess drained aiter the sixth week following its development was found to be 
unencapsulated 


such abscesses were drainec 


The time at which an abscess is drained is, therefore, of great importance 

in determining the final outcome. Early drainage appears to be useless, meddle- 
Encapsulation seems to occur from the fourth to the sixth 

veek, unless the defensive mechanism of the brain is overwhelmed by the infec- 


some intervention 


tion he presence of a choked disk that reaches a definite level and does not 
increase is apparently a further indication of encapsulation. In this series but 
little could be learned from the development of the neurologic symptoms or from 
1 


lumbar puncture t uggest that localization had occurred 


1444 


()t 


was complete, twenty 


patients 


ot symptoms. 


this ts 


point of time in the development of the abscess 


{RCH 


the thirty 


were operated o 


turther evidence of 


recovered and ten die 
during or after the 
Precisely the same methods ot 


the importance ol 
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In evacuating a brain 
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the surface of the brain 


field, should be used. 3 


result from insertion of 


insert 


outside 
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abscess three principles should be adhe 


at that point where 
2. A small opening 


it is better to be satisfied with tapping alone 


traumatize the adjacent 


encapsulation an 


n an encapsulated abscess, 


should wait 


velieved that time should 


lesion Few abscesses require emerge 


result when drainage is 


that | 
difficul 


certain 


due to 


His large series of cases, fifty-one verified abscesses of the brain, has giver 
him sufficient data on which to base his « sions | heartil gree with Dr 
Grant when he state that one should wait a st ent lenegtl t time betore 
operation is done i der to allow the broken-dow necrotic brain tissu rT 
is is found in “cerebritis” or septic encephalitis, to localize itself we to becom 
encapsulated. Further, | agree with Dr. Grant that in cases in whi capsule 
is not present the abscess should not be opened or drained wit ' tvpe of 
drainage material It is believed that a simple t ipping should be ¢ and 
that turther operat procedure should be deterred until encapsulati al a 
greater degree of chronicity have become established Whether or t su 
patients would live sufficiently long tor « ipsulation to. take ace | do not 
know. I have had but one case in which the pa t wit enca tion survive 
He is well now, nine years after the opera 

Therapeutic lumbar punctures before operation are t advised. It believe 
that ventricular puncture in the case of cerebellar abscess should be done rather 
than a subtemporal decompression, and before, rather than after, eva ti t 
the abscess, to prevent jamming into the foramen magnun ilso al : 
repeated ventricular taps in case of subsequent crease ot pressure I do not 
think that a walled-off; extradural or subdural pocket of pus should be sidered 
classified asa l ibscess Abs esses tive bra tollow trauma, est tally 
ompound, comminuted fractures, should be grouped separately an t sidered 
in the same category as abscesses resulting from extension of fect rom the 
mastoid or the ethmoids or any of the other accessor, nuses 

(sranting that an abscess has been diagnosed and localized. and is « ipsulatec 
vinat procedure should he ised lirst | to phasi e f it 1 yrocedure 
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the drainage tube \ tumbling, inaccurate attempt t 
vill almost inevitably result in spread the infection 
lf the abscess can be reached and evacuated throug 
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| without drainage ther than t 

tissue by unsuccesstul attempts to msert a_ tubs Phe 
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Dr. Grant’s paper e1 dies t sions 

me time How true are his statements regarding the 
existence and localization of an abscess of the brain it 
true that in a number of cases fatal results have beet 
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should be adopted until the original source of infection has been eliminated, for 
stance, the mastoid and the frontal and ethmoid sinuses. Otherwise, should 
one succeed in getting a temporary good result, there would still remain great 
danger of reinfection. In the cases of temporosphenoidal or frontal abscesses in 
which there is already partial drainage through the mastoid or frontal sinus wound, 
t is believed that the cone-shaped drain recommended by Mosher and Cahill 
should be used. In similar abcesses in which partial drainage has not already 


taken place, | should preter the method 


advocated by me in 1924, provided that 


the peripheral portion of the abscess wall is within 2 or 3 cm. of the dura. For 
deep cerebral abscesses the small, soft rubber catheter advocated by Dr. Grant 
and used by Coleman would be the method of choice The apparatus devised 
by Dr. Grant for insertion of the catheter impresses me as most ingenious. Fairly 
good results have been obtained following the use of all of these procedures. 
I have had no experience with the simple tapping advocated by Dandy. The 
stiff, rubber-tube drain should not be used for any cases, unless possibly in a 
case of traumatic abscess vhich inus or fistulous tract has already been 
established 
here is st some question in my mind as to what is the best procedure 
the case ota erebellar abs ess 
Dr. IRA COHEN: One cannot help agreeing with most of the statements made 
Dr. Grant. However, in recent years, no matter what method of drainage | 
e used in the treatment of abscess of the brain, I have not been satisfied that 
any ne method em loved answers in every case Of late it has seemed to me 
that the two-stage operation is advisable, unless one is fortunate enough to place 
the incision where adhesion has occurred between the cortex and the dura. | 
that if one knew exactly where to place the incision one would in the 
majorit ibscesses find such adhesions and be able to carry out the operation 
e stag In the last three abscesses that | have operated on I have been 
so tortunate Probably in the next three I shall not be. 
1) It ‘ C. GRAN We réalize that methods of treatment other than 
the one suggested might well be used in these cases. My purpose in presenting 
Ss paper was to try to arouse discussion as to surgical procedure at least 
d to learn from other men their experiences with other methods. Our experi- 
‘ been confined to the use of soft tubular drainage, and we are sufficiently 
ell satisfie« th this method of attack \s far as ability to localize the lesions 
erned, the record speaks for itself. The one thing that we are not sure 
is the time at which the operation should be performed. I think that that is 
the of the situati | think that almost any kind of drainage will be success 
ful, provided the defenses the brain have been permitted sufficient time to 
ocalize the absce to organize against the infecting organisms and to attenuate 
their virulence These are the optimal conditions for operation \ cure is much 
ore likely to re t at ese conditions than when hasty surgical intervention 
ttempte 


BOSTON SOCIETY OF 


PSYCHIATRY AND NEUROLOGY 


P \\ M.D fa 
| and first eting of the society was held in conjunction 
th the Harvey Cushing Society at the Peter Bent Brigham Hospital on May 6, 
932, Dr. W. Jas Mixter presided. The minutes of the previous meeting were 
tted. Dr. Cushing presented a clinic of cases of tumor of the brain \bout 
mdred it embers d euests were present 


144i 1RCHIVES OF NEUROLOG) {VD P 


PHILADELPHIA NEUROLOGICAL SOCIETY 
Regular Meetina V 
\. M. OrnsTEEN, M.D., ident, in 


M S ROS FATHER AND D i Dre. M. A. B 


Or all the cases of multiple sclerosis that have come under n 
in the wards of the Jefferson Hospital during the past five year 
until the present instance, found the disea n more than one 1 
i family Likewise, in the wards of the Philadelphia General Hospit 


is I know, no report has ever been made of the preset tt 
several members of a famil\ Cases of familial multipl ler 


i i 4 «A 
rare, but from time to time reports have appeared in the literat 
the exist e o! he disease in tw I 

not muitiple sclet wd be group t 
ot as et een defit te] est iblisl eC 


a woman who had the disease prior t 


‘ 
devel ped in the child, who died at the ag , rw children, b 
mother showed symptoms of the diseas« t ive it K lausnet 
Psychiat. 34:841, 1901) recorded a cas i broth dis 
from multiple sclerosis. Weisenburg reviewed t in a 
vho were born England. Reynolds (4 27:163, 1904 rot 
amilie ne of whi n English woma ( er 
\llen (La 2:701 [Oct. 1] 1927) report siste 
brother The most recent contribution is | ins nd R 
Multiple Sclerosis in Three Generations of One Famil 
|March 16] 1929); these authors treate 
multiple sclet curred in three a 
first « that im ioe / 
the hospital Decen 1931, compl lt ilking 
numbness in the right arm and leg, «« ional attacks of frontal | 
constipation and sphincteric disturbances ( nset wa n Ma l 
numbness and tingling in the lower extremities \iter an atta 
in December, 1930, he noticed trouble in walking feet became stiff 
lificulty in bending | legs, especially the right ( 
became more pronounced and more spast! 


walking 

Pattie! the pat nt vine 
(wo brothers and five sters were | 
id always been 


Examination in December, 1931, revealed perop tigmatisi 


pallor of the disks, a slight decrease in retl n the upp ‘ 
itaxia and a weaker grip on the right sid Both lower extremit ( 
The patellar and achilles reflexes wer ncrea e Babinsk 
present on the right and slightly s« n the ett e Uppenhen i 
signs were elicited on the right The vibrator ense was dectr 
sides, and there was sphincteric disturbance rator tude 
Wassermann and Kahn tests, examinations of t] spinal fi 
ind chemical examination of the blood gave negative results 

The patient was given ten diathermic treatt ts 
improved condition 

He was readmitted to the hospital on Feb. 5, 1932 mplai { 
in walking, spasticity and ataxia. No definite changes were found. H« 
so spastic as before nd valked better thar ! the first idmisst 
standing features were nvstagmus. spasticit | reased refi 
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extremities, together with a bilateral Babinski sign. Again the blood and _ the 
urine proved to be normal. The condition of the eye remained the same. The 
patient was discharged, improved, after a second course of ten diathermic treat- 
ments 

The second case was that of a girl, aged 14, who was admitted to the Jeffer 
son Hospital in January, 1932, because of inab.lity to walk, difficulty in talk 
g and in using the hands, tremor of the hands, diplopia and_ sphincteric 


disturbance. The onset was in January, 1930, when she returned from school feel- 
ing nauseated. Aiter vomiting she remained in bed for several days, when she 
suddenly became cross-ey« The condition was diagnosed as a paralytic internal 
quint of the right eve. In the summer of 1930 she had diplopia for two months 
She returned to school a felt well until November, 1930, when vision became 


dim and blurred to such a degree that she could not read. The condition was 


corrected by glasses. In December, 1930, while at school, she felt ill and dizzy 


and collapsed on the floor For the next few weeks she was weak, nervous and 

tremulous Following this illness she began to stagger when she walked and shook 
er head to and fro. The gait gradually became more unsteady, until by July, 

1931, she could not walk without assistance In February, 1931, she began to have 

great difficulty in pronouncing werds. One of the first symptoms was weakness 
t the hands, especially the right The hands were clumsy. The speech later grew 
nore and more difficult to understand, and the jerky condition of the hands became 
( ressive ( 

Except n attack of influenza in Ma 1930, the general health ha 
vays beet good 1 | mother Was alive ind well: the tather had multiple 
erosis. One brother and one sister were reported as living and well 

The outstandi features were nystagmus, shaking of the head, difficulty of 
ce itaxic ga nd lost abdominal reflexes There was marked weakness 

t arm and ind Viti lecre ised biceps and sligl tl decreased triceps 
flexes and adiadokokinesis. In the lower extremities both feet were deformed, 
aving high arches and insteps and marked extension of the toes. Weakness w 

present on botl ides, but was more pronounced on the right There w 
bilateral exaggerated patellar and achilles reflexes, bilateral ankle clonus, bilat 
Babinsl ¢ lateral Ony ei ind Gordon sign and right footdrop, in addi 
n to lost vibrat sens 1 marke itaXla 
Che ical il a al fluid ( ea roentge examina 

Dr. I C. Yas) re are t siblings in the wards of the Phila 
elp Hospital with similar conditions The sister clinically appears to have 
ultiple sclerosis, which started rather late in life The brother has been in the 
Philadelphia Hospital for some years and was shown some months ago at a 

eting this ciety as presenting a case of cerebellar ataxia. I examined 

two years ago and thought that he probably had multiple sclerosis. I am 

t ure r the diagnosis il the e cast I believe that a fit il diagnosis will 
e ed on the pathe k vic studies 

)y \ Gor It is eresting t te that this man had a cold 

en the disease started. Is the infection in this case the main cause of the 
ganic condition? ° Dr. Burns statistics I may add two cases in sisters wh 

] Itiple cler t thr ugh Dr “ft les 

Dr. M. A. Bur» The most unusual and outstanding case reported was 

it reviewed by Eichhorst, but in a later review Mueller said he believed that 

e condition was one lo-encephalitis disseminata. Clinically, my cases 

ve the typical symptomatology—nystagmus, intention tremors, bilateral tract 
esions and lost abdominal reflexes—all of which are considered clinical signs 


f multiple sclerosis. If the condition followed an infection, one would undoubted! 


an Atceaminat 
encephalomve 
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\s to treatment No one as yet has determined a specific treatment for mul 
tiple sclerosis; the cause is unknown. Various treatments have been attempted 
[Two years ag it Jefferson Hospital we inaugurated diathermy for thes¢ 
patients \ number patients have been treated by diathermy, and the improve 
ment at times has seemed almost miracul | still too early to determine 
the effectiveness of diathermy in the treatme i multiple sclerosis, but that it 
does help these patients considerably is assure 
\ ( } Ot HESIA | REDER kK K \ 
| present this woman, aged 25, as having a case f hysterical hemianesthesia 
years ag er parents died rather suddenly, three nths apart The 
grief occasioned these deaths caused a mental depressio1 She also wor 
ried over the state f her health She became torgettul In November, 1931, 
she had an attack of amnesia. On several occasions, while walking, she suddenly 
fell t the groun ittributed this t i los I p er il tiie legs Phe 
attacks were transient or she would get wy d_ the continue walking Mus 
cular power in the limbs was good. There was no loss of consciousness during 
these spells Whether the seizures were i vertiginous nature or conformed 
to the condition known as abasia cannot be definitely determined She stated 
that, because of gri depression and wort she tried to commit suicide by 
inhaling illuminating gas about a vear before presentatior This attempt at self 
destruction was, however, arranged so that it would surel fail, for before 
turning on the gas she called up a friend and rmed her of what e Was 
about to de In Ma 1931, tremor of the right hand and arm developed; it has 
contmued sine She vas able to walk til s dmitte t leffersor 
Hie spital last December 
Kxamination revealed corneal anesthesia a marked concentt contract of 
the visual fields Sensatiol was absent ver the entire right li f the bod 
Chis conspicuou efect was unknown to the patient until her attention was 
directed to it during the examination in the hospital Phe hemianesthesia involved 
all forms of sensibilit light touch, pait eat, cold, deep sensibility and tactil 
discrimination Pricking the anesthetic right leg ing sleep did not arouss 
her, while pricking the left leg awakened her prompt! The right halt of the 
tongue and phary1 vere also insensitive t was observed on some examinations 
that the anestheti | ] dat ove;r the trunk pl defines b the midline 
voile on other occas it extendec slight! t tiie he media posit 
Yous variation n the inesthet« Vas several time ere 
oss of taste on the ght side of the tongue and 1 mpairment the ( ( 
mel] Hlearing appeared normal 
A coarse, rather slow vthmic movement the ght hand and arm w 
present both when the limb was at rest and when it wa ust This flapping 
movement of the hand was intensified b heht pressure on the torearm Phe 
examination itselt had the effect of aggravating th mpton Attempts t 
restrain the movement f the arm | holding the ! ind forearm variably 
induced jerk movement the rest the body rhe tren Wa ilwavs 
present during sleep inder hypnosis. It has never disappeared. Several 
months ago, a spast traction « the le al developed hic promptly 
subsided under hypn Phe power t the extremiti n bot cit eemed 
normal Alt oft the tendor reflexes Vere ictive The plant r retlex was normal 
The sense of positior the right lee and arm was lost, the left leg as irn 
heing physiol 1¢ Rea 1 of degenerat Vere ibsent Phere Vas 1 wast 
ng { the extremiti r trunk The Wassern test the bl l and s] il 
fluid were negative blood unt was nor? ithot t the 1 ‘ 
gave negative results 
cus 
Dr REDERICI kK poroni b luminating a that ccurred 
n this case preceded the mpton f the pre t illnes The symptoms of gas 
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poisoning were mild and required im 


treatment. The tremor of the right hand 
was present during sleep, an observation confirmed by interns and nurses. Pro- 
nounced contracture of the left hand developed, which promptly disappeared dur 


ing hypnosis 


Dr. BENJAMIN WEIss I had an opportunity to study this patient at Jeffer 
son Hospital with Dr. Kalteyer. I believe that most of the manifestations began 
following the psychic trauma. The death of the parents within three months of 
each other is an important factor. The patient has a typical hysterical personality 
and is extremely hypersensitive. She has hypernormal suggestibility and consider 
able emotional imbalance, with periods of marked depression. There is no sex 
basis that I could analyze in this patient. She gave me the history of attempted 
suicide in strict confidence ; she turned on the gas jet and inhaled a small quantity 


f gas, with no after-effects. The window was open, and she was in good con 
dition She presents transient and fixed symptoms. The fixed phenomena 
are hemianesthesia and a coarse tremor which becomes progressively worse dur 
ng examination or during emotional disturbance She has many fleeting phe 
nomena such as deafness, which also clears up quickly) One morning, during 
an examination, a spastic condition and marked contracture of the left upper 
extremity developed This persisted during the examination, but under hypnosis 
the contracture cleared up. During the hypnosis the suggestion of a return of 
function was made, with spontaneous return of muscular power. Her mental 
eactions are purely infantile. She craves attention and gets a good deal at the 


spital. She cannot adjust herself to the difficulties of returning home to two 


sters, and there is a condition that one might term chronic invalidism. I do 
not think that this patient received sufficient gas to cause specific lenticular poison- 


ng The picture impresses me as one of purely psychogenic origin. The hyp 
sis seems to intensify the tremor \ few days ago I had occasion to tell this 
patient that she was about to be discharged from the hospital. She believed 
at her stay in the hospital was threatened, and did not awaken one morning 
kind of retaliation. [| am dubious about the tremor continuing during sleep. 
| cannot believe that it occurs during sleep unless I actually see it. 
Dr. Ross H. THompson Did the motor symptoms come on after exposure 
gas? Recently I have seen pathologic evidence of cerebral changes from 
exposure to gas poisoning when there had been an apparentiy complete recovery 


thin a few days Within a brief time, symptoms of cerebral disturbance 


eloped llowed | deat! 
Dr. ALFRED Gorpo: This case is most extraordinary If it is psychogenic, 
tremor should disappear in sleep. Since the tremor does not disappear in 
leep, there must be an organic element. It reminds me of the case of an elderly 
oman who had a typical picture of parkinsonism after an attack of encephalitis ; 
remor of the right arm identical with that in this case developed. I wonder 
hether there is an organic conditiot vith hysterical manifestations 
Dr. FREDERICK KALTEYER I am still puzzled as to whether the tremor of 
the hand is organic or hysterical. It continues during sleep, which 1s against tl 
vgnosis of hysteria 
Pick’s Diskasi \ PRELIMINARY REPORT Dr. Enwarp D. HoepeEMAKER and 
Dr. Ronert A. MattHews 
During the past year, three unusual cases have been studied in the psycho 
pathic department of the Philadelphia General Hospital and Philadelphia Hospital 
r Mental Diseases: they are of interest because they have presented problems in 
liagnosis. In considering diagnostic possibilities, Pick’s lobar atrophy was sug 
gested, and on further investigation it was found that these cases fit well int 
this category, although the diagnosis of the condition is difficult to make on 
linical grounds alone. Our purpose in presenting these cases at this time is t 
vy attention to Picl trophy, a disease which to the best of our knowledge 
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las not been described hitherto in the British or Americat literature, and to 
attempt to ascertaim whether or not a clinical diagnosis can be made 


In 1898, Arnold Pick described the symptom « mplex and pathologic entit, 


that bears his name His first case was that of a white woman, aged 67, in 
whom during four vear lowly but steadily loss memory and speech distur 


bance in both the expressive and the receptiv: spheres developed. Rote or auto- 


matic memor1 Vas remarkably preserved he spe regressed trom the norma] 
complicated structure t simple meaningless jargor Spontaneous speech was 
ilmost entirely lost he absence of paranoid tren r bizarre actions, together 
with the steady progress of the illness, seemed t t it apart clinically from 
dinary senile or arteriosclerotic dementia Phere ere no apoplectiform e 
sodes or convulsive seizures Neurologic examination gave essentially: negative 
result Pathologic studies of the brain reveal onvolutional atropl of the 
entire cort hich w greatly accentuated in the left temporal lobe and in the 
third left frontal « volutior \lthough the blood vessels showed no particular 
involvement, Pick was inclined to attribute the changes to vas ilar disease per 
mposed on the usual senile involutional process. We ve to Richter Stertz and 
t that Pick’s atropl lates vascular Dy 
rresponds to the cyto-archit ni rea f Brodmanr 
degenerative | Subsequ vest tor 
irrive t me cast es \ 
poral lobe atroy but me t proc s been mor 
Ived the DI ce Parie d occipital lobe att 
rved, an t tin there s | volvement t caudat 
le IS al ilite ( at thalamic nucle \ det tled ce ript the 
microscopic fi t withir Ir provit t n t ( fl 
| it Picl ( Cast ( t hed ron the ter pro | 
eaneglic celle the er three the fil ] 
chiefl Che fact tl these layer ve n t t " t ad slittle 
vith projec 1 importance e clinical pict Senil 
iques and Alzheimer gentophilic bodies are 
tud oft t linical cle script! I tile atu! Ci e t 
i diseas of the fift ixth and sevent { ( life ind that t out 
nding sympto1 ar idual steady dev pn disturbans peec 
ind loss of memor rse 1s steadily dow nd convulsior un 
ilar insults are lackir lifferential dithcult Arter cler 
usuall be excluded the hi I I mal nal S¢ the abse 
1 marked ler f peripheral vessel 1 lack mptoms 
rritability tig peripheral palsi ifter ( everal year Syphil 
ist be ruled the patient ar clinical pictur ld pre 
ide a diagnosis e dement but it n ( | le to dispose of the 
mos Alzheime dies Flowever 1 cht] rater = 
ipid prog iri I my l t hould the 
Pp Phe lefinitel irn 
top 
iracterist tient ite 54. 
land ; mit \ t ti ] y 
teed had three chil fat 
1S¢ Cher Vas tiie I ( ( 
ince ind ree ible el 
The patient ha pertectl well unt Thet le 
1] ind whet 1] d the it ft I ro. if ( Irse¢ ral 
Casi 5 Her ttitus rd T trerence D ne the 
nsu vear, the ptor t 
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$30 ior safe-keeping, and when unable to find it broke 


hold duties. Once she hid 
robbed. The money was later found 


down and cried, saying that she had been 
| death of her mother, six months later, the 


na drawer At the 
t deeply affected and cried but little. Following this she became 
the neighborhood for no particular reason. 


carefully hiddes 


ipidly worse and wandered about 
about her housework, was unable to cook meals and in order- 
eries bought many articles for which she had no use. Many times, at 


2 or 3a. m., she would sit upright in bed, staring ahead of her. On one occasion 
he said that she saw a man standing in the door, she did not remember the inci 
lent on the following ¢ She offered no complaints, and there were no delu 
concerning friends, neighbors or husband She was unable to read or 
t this stage, whereas she had done these well before Hler appearance 
ni tir 11 er memory exce gly bad. 
in admis the hospital, the patient was quiet, sat alone all day and offered 
| t Shi ever sj ke spontaneously but coope rated to the best « 
( abilit Hallucinations or delusions were denied, and there was no evidence 
n She appeared ay etic, but when questioned said that she was happy 
s fully conscious but mpletely disoriented in all spheres. She replied 
( s with the words, “I don’t know.” Recent memory was almost 
ly | Remote memory was severely affected. She could just remem 
me and that her husband, but little more She was able to learn 
Was repea her. . Insight was lacking. The patient was aphasic 
eceptive and expressive fields. Examination in this respect was difficult 
the loss of memory. She understood words spoken to her and obeyed 
mple « if they were carried out immediately She could write her 
me al few simple wort three four letters. Reading ability was like 
e limited \bstract terms held no meaning for her, but she could name simple 
ects by sight and could give their uses Stereognostic sense was then intact. 
P] cal examination gave essentiall negative results There was no evidence 
cular disease 1 tl peripheral arteries, heart or retinas The blood pres 
re was normal. Neurologic examination also gave essentially negative results, 
ept f questionable slight right facial weakness, central in type. There was 
light deviation of the tongue to the left at times Roentgen examination of 
e skull showed nothing pathologi S.rologic and other examinations showed 
t the bl im | r entit normal 
Du | i the Cc ndition | ive a rradu ] 
p mi ( mptom When examined one year after 
! the pital, the 1 of memory was still greater At present she 
rememb« 1 d her husband's first nam« She has for 
ae Disorientatiot s complete There is no evidence of delu 
! t luc S She 1 nable to write her name or the simplest 
t ( npl te istereog l Shi ul Carry 
rew ( mn d the u f mple rticle Chere i 1 
\\ t nitate gestures she will repeat the con 
{ ‘ er res} es to question re usually single words 
An made, 230 ¢ 1 fluid be withdraw Severe 
] tur tricular systen 
( 
) | ff ere 1 diagnosis must | mac hetweet 17 
( nd Picl ( I do not know of anv differential point that might 
( | rapidity of the development of symptor lhe progress 
be ext ding vert f ur eat somethins not wus | 1 AI zhe mers 
I Id, however, hesitate to use this fact in distinguishing between the 
lise linicall 


patie nt Was 1k 
| 
| 
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Right HomMonymous, Upper Lerr Lower Qvapt 
Dr. Ross H. THomMpson 


This man, a patient of Dr. William G. Spiller, is presented for two reason 
mrst, because Irequent and marked chat geability ot the svinptoms ; second, 
because of a most unusual cutting in the fields of vision. He is 31 years of age 
and was in good health until Nov. 1, 1931 (six months before admission), when 
he first noticed difficulty in controlling the movements ot the left lower limb 


The member became useless, although he states that it was not weak at that 


time Within the next ten days difficulty in talking, some impairment in vision 
and clumsiness in the movements of the hands developed \fter two weeks, an 
almost spontaneous remission of the symptoms occurred and continued for a 
month. Then he noticed a slight tendency to stagger, as if he were intoxicated. 
and also a mild degree of weakness in both lower limbs Aside from these 
symptoms, he remained in fairly good health until Mare 1, 1932, when in 


experienced marked weakness and incoordination in both lower limbs and in the 
upper left limb. Again, after a few days there was a slighter degree of remission 
Weakness in the left upper limb disappeared, but the lower limbs remained 


unchanged On about May 10, 1932, three weeks before admission, the right 


hand and arm suddently became almost useless, not because of weakness but 
because of incoordination The difficulty in speech and in vision returned and 
within a few days before admission, difficulty in swallowing was added 

He was well developed and showed only neurologic impairment He pre 
sented bulbar speech and mental instability \t times he wept, but most of the 
time he was euphoric. There was a markedly positive Romberg sign. He could 
not stand without support with the eyes closed The gait was staggering, some 
times to the left, but more often to the right. Without the use of a cane he 
could not take more than a few steps. The pupils were unequal, the right being 
much larger than the lett He had a horizontal nystagmus, accentuated jaw 
jerks and a right central facial weakness There were: paresis of all four 


extremities, espx cially of the upper right with hype tonia of that extremity; 
marked dyssynergia in all movements of the right upper extremity, the trunk and 
the lower extremities, and accentuation of all the 


tendon retlexes. more on the 
right in the upper limbs and more on the left in the lower limbs. The abdominal 
and cremasteric reflexes were present. There were bilateral ankle clonus, whicl 
was more marked on the left, a positive left Babinski sign and a bilateral Chad 
dock sign. In short, there was involvement of both pyramidal pathways, witl 
pseudobulbar palsy, involvement of the cerebellar pathways, involvement of the 


visual pathways and possibly involvement of the vestibulo-oculogryric pathways, 
with no disturbance in either vital or gnostic sensibility 


Laboratory studies revealed normal blood counts and a negative -\Wassermam 


reaction of the blood and spinal fluid Che colloidal gold curve read 5543323000 
Fourteen lymphocytes were present in the spinal fluid, with 4 unit f globulin 
and a pressure of 200 mm. of water. The urine was normal on three exami 
nations. Roentgenograms of the skull by Dr. K. Kornblum revealed no evidence 


of anything abnormal. Examination of the fundi by Dr. A. G. Fewell on April 


2, 1932, showed no atrophy or choking and no visual changes or other lesions 
\s a routine measure and because of the patient’s complaint of visual distur 


bance, the fields were taken by Dr. Wentworth n the service t Dr Holloway 


They showed a left homonymous inferior quadrantanopia and a right hon 


mous superior quadrantanopia 


Comment Dr. Spiller and his staff, because the unusual visual fields 
sidered the possibilit f a lesion f the right temporal lobe developing first, 
involving the upper fibers of the optic radiatior ilso the possibilty of a lesion 
in the left temporal lobe catching the lower fibers of the left optic radiation 
They likewise held under advisement the possibility of a lesion involving the 
ccipital lobes and affecting the calcarine fissure on each side 


\ bilateral upper neuron paralysis could have accounted for the pseudo- 
bulbar svmptoms, the difficulty in speech, the dysphagia and the emotional instabil- 


| 
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ity. The lesions were not considered vascular. The man was only 31; there 
was no evidence of syphilis, and there was no indication of arteriosclerosis. The 
possibility of a tumor in the posterior fossa or a tumor in each temporal lobe 
could not be ruled out at this time. 

Within two days after admission, there was decided improvement in all 
the symptoms. An examination, twelve days after admission, revealed that the 
right side of the face was almost normal in activity and that articulation and 
speech were greatly improved. Ability to swallow liquids and the muscular 
power and control of the upper limbs were practically normal. There was no 
disturbance of equilibrium. The biceps and triceps reflexes were still exagger- 
ated bilaterally, as were also the patellar and achilles reflexes. The lower limbs 
were normal in strength. 

Because of this almost complete remission of the symptoms within a brief 
period, a second examination of the fields was made; it showed only a slight 
indication of what had been found at the previous examination. There was 
bilateral, slight concentric contraction, with only a mild degree of defect in the 
superior right and inferior left fields. 


L 15 105 po 
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Field of vision of L. R. The vision of the left eve was 6/22 —1, reliability 


good; the vision of the right eye, 6/22+ 1 

Visual field showing a left homonymous inferior quadrantanopsia and a right 
homonymous superior quadrantanopsia occurring in a case of acute multiple 
sclerosis. or acute encephalomyelitis disseminata. 


While thére was extreme difficulty and uncertainty in the diagnosis on admis- 
sion, the great and quick improvement removed that’ difficulty within a short 
time, so that it was the opinion of Dr. Spiller and members of his staff that 
multiple lesions, not of neoplastic nature, were probably accountable for the 
symptoms. ; 

Remissions had been noted in the history before admission and in the obser- 
vation and study of the symptomatology while the patient was in the hospital. 
The diagnosis after the second visual field report was acute encephalomyelitis 
disseminata, or possibly, preterably, acute multiple sclerosis. 

The patient was discharged at his own request, greatly improved in all 
respects, apparently in a period of almost complete remission of this illness. 


DISCUSSION 


Dr. B. Capwataver: In Dr. Thompson's case of disseminated 
encephaloamyelitis it is difficult to explain the quadrantic defects that he has 
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described, one of the superior visual field of one side and one of the inferior 
visual field of the opposite side. Dr. Thompson has suggested that separate 
lesions, one in each temporal lobe, might produce such visual fields if the optic 
radiations were affected in that region. It is important to recall, however, the 
experimental work on rabbits and monkeys which was reported by Brouwer in 
1927 under the title, “Projection of the Retina in the Brain.” He found that in 
these animals there is, to a certain degree, localization of the peripheral quad- 
rants of the retina, not only of the optic radiations, but also in the optic nerves 
and in the chiasm. His experimental findings correspond to the results of 
Henschen and Wilbrand in man. Brouwer’s experiments indicated that the fibers 
from the upper part of the retina generally cross dorsally in the chiasm, and those 
from the lower half, ventrally. Brouwer called attention to the fact that tumors 
of the hypophysis often cause an early defect in the superior temporal quadrants of 
the field of vision, since the tumor often presses first on the ventral border of 
the chiasm and consequently damages the function of the inferior quadrants 
of the retina. It can be deduced that pressure on the dorsal surface of the 
chiasm may first cause defects in the inferior quadrants of the field of vision. 
The projection is approximately the same in both the crossed and uncrossed 
tracts. 

I have called attention to these anatomic facts and wondered if they might 
not throw some light on the explanation of the visual fields that Dr. Thompson 
has described in his patient. 

Dr. Ross H. THompson: There was no evidence of temporal pallor of the 


disks. 


EPILEPTIFORM CONVULSIONS Propucep BY STIMULATION OF THE LABYRINTH. Dr. 
E. A. SPIEGEL. 


Localized intoxication by strychnine was used to find the area where laby- 
rinthine impulses enter the cortex. After intoxication of the dorsal parts of the 
gyrus suprasylvius and ectosylvius posterior, rotation of the animals (dogs and 
cats) produced epileptiform convulsions. These usually started in the lid and 
ear muscles; in some cases, a generalized status epilepticus was finally produced. 
Intoxication of the middle or anterior parts of the arcuate gyri or of the frontal 
lobe had no such influence. Extirpation of the frontal lobe, cranial from the motor 
area, did not prevent the production of these convulsions. Strong acoustic stimuli 
were also capable of producing the convulsions after the intoxication of the gyrus 
suprasylvius and ectosylvius posterior, but painful stimuli, strong concussion, 
stimulation of the centripetal fibers of the vagus or passive movements of the 
eye were unsuccessful in producing them. <A nearly total extirpation of the 
cerebellum or bilateral severance of the posterior longitudinal fasciculus (Aron- 
son) did not prevent their production. The experiments suggest that labyrinthine 
impulses enter the temporal lobe by extracerebellar pathways. If this region is 
hyperexcitable, one can produce epileptiform convulsions by labyrinthine stimuli. 


DISCUSSION 

Dr. Wittiam G. Dr. Spiegel’s experimental work is important. 
Do the findings on the vestibular cortical center, as determined in animals, when 
applied to the human cerebral cortex imply that the vestibular center is in close 
association with the cochlear center, i.e., the center for hearing? 

Dr. TempLte Fay: The importance of these observations cannot be over- 
emphasized, because Dr. Spiegel has clearly shown that, with strychnine, the 
sensory cortical areas are capable of permitting a diffusion stimulus to reach the 
motor areas and to produce a convulsive seizure. That the cortical sensory field, 
when affected by strychnine, is capable of producing convulsions in the presence 
of an ordinary stimulus suggests the origin of the convulsive seizure outside the 
motor area and throws considerable light on the present conception of epilepsy 
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and its therapeutic management. The drugs used to control the convulsive seiz- 
ure are those that depress the sensory rather than the motor mechanism. 

Dr. Spiegel found that removing portions of the brain, such as the frontal 
lobe, the occipital lobe, the corpus callosum and even portions of the motor 
area failed to prevent the appearance of a convulsion, if the sensory reception 
areas for labyrinthine stimuli, situated in the posterior portion of the superior 
temporal convolution, remained intact. If, however, this area was extirpated, 
no convulsions occurred. When the sensory area was isolated by a transcortical 
incision so as to interrupt the communications between the sensory and motor 
areas, no convulsive seizures ensued. 

The observations of Frazier and Ingham showed that injuries in the parietal 
lobe, due to gunshot wounds during the World War, were more frequently asso- 
ciated with convulsive seizures than injuries directly involving the motor area 
or elsewhere. 

That the type of organic pathologic condition limited to the motor area and 
producing actual cortical destruction is not responsible for the convulsive seizure, 
per se, must be considered from the standpoint of Hughling Jackson’s law, that 
disease or destruction of the motor cells is followed by a lessening of their 
function and activity, and that a diseased motor cell cannot produce an increase 
in function. The explanation of seizures produced by lesions directly in the 
motor area must rest on the fact that functioning cells exist that are capable of 
increased function at times, and that inhibitory factors surrounding these special- 
ized motor areas rather than the cells themselves have been disturbed. 

The true type of major seizure, unmodified, does not occur in the presence 
of destructive lesions such as one sees in thrombosis of the middle cerebral artery, 
when the motor area has undergone complete degeneration. Modified responses 
may be possible from the-.subcortical motor levels, but the loss of the higher cell 
function is followed by paralysis rather than by increase of function, such as is 
seen in a true jacksonian response. 

These experiments, carefully controlled, and followed by histopathologic studies, 
indicate that one must search in the sensory areas or their zones of communica- 
tion for factors that may ‘produce cortical irritation or prevent proper inhibitory 
influences from exerting themselves on the motor mechahism. As long as one 
perceives the symptoms of violent and continued motor movements in a convulsive 
seizure, the true motor area may be considered uninvolved by any direct organic 
pathologic condition. That the pathologic process may lie close to this area 
and interrupt the important sensory inhibitory control is more than likely. Scars, 
adhesions, tumors and gross degenerative lesions are frequently found in the 
precentral and postcentral areas, and convulsions as early manifestations are 
usually followed by progressive forms of paralysis, as the lesion extends into the 
true motor areas. That the influence of such a lesion may be entirely one of 
transcortical interruption rather than direct motor involvement must be con- 
sidered. 

In my experience, any method that may effectually improve cerebral circula- 
tion and thus enhance the higher inhibitory controlling mechanism, as well as 
methods directed toward the depression of sensory stimuli, in their cortical 
reception, have been found most effectual in controlling the major form of the 
convulsive state. 


Dr. Acrrep Gorpon: Does Dr. Spiegel consider the labyrinth definitely as 
an epileptogenic zone? The role of the cerebellum is not clear, since convulsions 
are produced both with and without the cerebellum. 

Dr. Ernest A. Sprecet: I believe that Dr. Fay is right in emphasizing the 
importance of the sensory side of the central nervous system in some forms of 
epileptic convulsions. For another group, however, direct stimulation of the 
motor zone by products of metabolism might be the cause of the convulsions. 
Dr. Spiller mentioned the relation between the cortical cochlear and vestibular 
centers. The area which is supposed to be the cochlear center in dogs and cats 
is large, and its borderlines are not so well known as those of this center in the 
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human brain. Further cyto-architectonic and experimental studies seem necessary 
before one can exactly localize the cochlear center in the brain of lower mam- 
mals and determine its relation to the vestibular centers. In regard to Bechte- 
rew’s nucleus, Leidler made careful localized lesions; he claimed that this nucleus 
has nothing to do with nystagmus. The problem of nystagmus and of the vestib- 
ulomesencephalic systems becomes indeed more and more complicated. The 
statement of Lorente de No that the posterior longitudinal bundle is not neces- 
sary to permit reactions of the eye muscles from stimulation of the labyrinth is 
confirmed by my work. On the other hand, I was able to produce a vertical 
nystagmus after large injuries of the formatio reticularis. Conduction of laby- 
rinthine impulses to the nuclei of the eye muscles in the midbrain may be by 
two routes: (1) the fibers of the posterior longitudinal fasciculus and (2) the 
vestibuloreticulomesencephalic tracts. If I might make a comparison with 
another centripetal system, the loss of the spinothalamic tract can be compen- 
sated for after its severance, as there seem to exist also other possibilities for 
conduction of pain to higher centers. In a similar way there seem to exist many 
possibilities of conduction of the vestibular impulse to the higher centers, and 
it seems that forms of sensation of high biologic value, like pain or labyrinthine 
«mpulses, have, besides a main pathway, secondary ways at their disposal to 
compensate the loss of the main pathway. In answer to Dr. Gordon's questions, 
I have rotated the animal whose cortex was strychninized and produced the con- 
vulsions by the rotation; then the cerebellum was extirpated, the animal was 
rotated again, and the convulsions could still be elicited. 


SUBARACHNOID HEMORRHAGE. Dr. REED Harrow 


This article is to be published in full elsewhere. 
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Book Reviews 


Diagnostic des tumeurs cérébrales et épreuve de l’encéphalographie 
artérielle. By Prof. Egas Moniz. Price, 100 francs. Pp. 512. Paris: 
Masson & Cie, 1931. 


This book is neither a handbook nor a monograph; it is a badly conceived 
and inadequate combination of the two. In the first 154 pages the author attempts 
to discuss the symptomatology and pathologic physiology of tumors of the brain, 
as well as localization; obviously, an impossible task in that space. Moreover, 
the author’s statistics are derived from only 216 cases, so that he cannot speak 
with much authority to most neurologists. 

In chapter VI, “serous meningitis” is discussed; the author includes under 
this heading certain forms of local arachnoiditis and of ependymitis. The use of 
the general term confuses the diagnosis, and a lack of clear understanding of the 
mechanics of the circulation of the cerebrospinal fluid makes quite dubious some 
of the explanations of the symptoms. Nevertheless, Professor Moniz has had a 
wide clinical experience with these cases, and his treatment of patients by means 
of intracarotid injections of sodium iodide appears to have brought about some 
remarkable cures. One child, aged 11, entered the hospital with headache, vomiting, 
optic atrophy and blindness. She was given an injection of 3.5 cc. of a 25 per cent 
solution of sodium iodide into the left carotid and 3 cc. into the right. Three days 
aiter the second injection the sight was beginning to return, and two and one- 
half months later the patient had approximately one-half normal vision. Some 
patients have maintained such improvement for as long as three years. The author 
is evidently correct in saying that the change cannot be due to the osmotic effect 
of injecting a hypertonic solution, for the improvement comes on after several 
days, and is gradual and relatively permanent. In patients later proved to have 
tumors of the brain, such improvement in vision also occurred, but was always 
temporary. The conclusion is that “There are certain cases of increased intra- 
cranial pressure which respond to intracarotid injections of iodide. These cures 
occur in a good percentage of the cases. This encourages us . . . to Carry 
out the procedure . . . systematically on patients with intracranial hyper- 
tension.” 

Pages 197 to 232 are taken up with a review of the application of x-rays to 
the localization of tumors of the brain. Simple radiography and ventriculography 
are discussed in a rather elementary manner. Then, beginning with chapter XII, 
the main subject of the book is taken up, i. e., “L’encéphalographie artérielle.” 
\s he was dissatisfied with ventriculography, Moniz began to devise new methods 
to make the cranial contents visible to the x-rays. After about four years of 
patient work on the cadaver, on animals and on patients, he has developed a 
technic which gives beautiful pictures of the cerebral arteries without killing the 
patient. In many cases there is a good deal of pain after the injection; two 
cases of sudden death are frankly reported; but the most disturbing thing is that 
in about 25 per cent of the reported cases the injection was immediately followed 
by severe neurologic symptoms. 

The technic is briefly as follows: The solution used for injection is a 25 
per cent aqueous solution 


§ sodium iodide. Because this is rapidly diluted by 
the blood, the x-ray film must be made almost instantly after the injection. Before 
the operation the patient is given 30 cg. of phenobarbital in order that he may 
lie quietly, and in order to prevent pain and the untoward neurologic symptoms. 
lhe carotid artery is exposed, and the injection is made into the common carotid, 
the external branch being temporarily obliterated. All this is done under local 
nesthesia. Because of the handling of the region of the bifurcation of the artery, 
the operator must be careful that stimulation of the carotid sinus does not cause 


| 


1458 ARCHIVES OF Ns#kUROLOGY AND PSYCHIATRY 


a lowering in blood pressure, which is dangerous. The injection usually consists 
of about from 6 to 7 cc. in adults and 2 or 3 cc. in a child. 

The main criticism of this work is that the method of injecting the substance 
into the arteries of the brain is evidently accompanied by great risk to the patient. 
Although many of the reported cases have statements in them that there was no 
reaction after the injection, yet a careful analysis of the case reports shows that 
of the forty-five cases reported, in thirty-one there was no untoward reaction 
(or none was mentioned); fourteen patients had immediate reactions after the 
injections into the carotid: one died; four had hemiplegia; four had generalized 
convulsions; two had focal convulsions (one with unconsciousness); one had 
dysarthria, and one had paraphasia. None of these symptoms was permanent 
(except death), but twenty-nine of the forty-five injections were unnecessary as 
the diagnosis is perfectly plain in the case reports. Although this method may 
have value in certain obscure cases of tumor of the brain, especially in giving a 
positive picture of vascular tumors, it is nevertheless a procedure of definite risk 
and doubtful value. It would seem that the employment of this technic is 
unjustifiable in cases in which a neurologic diagnosis is possible. 


The Psychology of a Primitive People: A Study of the Australian 
Aborigines. By S. D. Porteus. Price, $%. Pp. 438, with 48 plates and 
3 maps. New York: Longmans, Green & Co., 1931. 


Modern studies of psychology have shown that a great deal can be learned 
about mental disorder from the study of the behavior of primitive people. 
Unfortunately, not a few of the books on cultural anthropology that have been 
accepted at their face value by psychopathologists are not reliable as to their data, 
and are highly speculative in their deductions. The present book is a noteworthy 
exception. It embodies the results of an expedition to Australia in 1929, under 
the auspices of the Australian National Research Council, the University of Hawaii 
and the Rockefeller Foundation. The book is certainly a credit to its author and 
to these institutions. The author — well known as the originator of the Porteus 
maze test — believed that the mental test approach was inadequate for the study 
of the psychology of a primitive race. So he included in his task an investigation 
of the environment of the people to be studied, and of their social customs, 
organizations and habits of life. 

The first part of the book contains an excellent description of the Australian 
environment and the daily life of the aboriginal inhabitants. There follows a 
discussion of the underlying psychology of the Australian social organizations, 
totemism, ceremonial observances and initiation rites. The last part of the book 
deals with results of the special mental examinations of adults and children, and 
with physical measurements. 

The book abounds in interesting and instructive details which do not lend 
themselves to summary in a brief review. The author makes full use of the 
existing literature on the cultural anthropology of Australia, e. g., the work of 
Spencer and Gillen. He has some important criticisms to make of the views 
commonly held about the beliefs of Australian aborigines. The main conclusions 
are the following: The Australian aborigines are not really primitive, in the 
ordinary sense of the word. Considering their circumstances, they have made 
considerable progress in specialized directions. The current conception that their 
intelligence is extremely inferior is not correct. Their social usages can be under- 
stood as adaptations to a peculiar and extraordinarily difficult environment. The 
facts generally adduced as proof of the low and degraded mental status of the 
Central Australian aborigines are not entirely valid, on close examination. The 
author discusses specifically their nakedness, their houselessness, their poverty, 
their often-quoted belief that sexual intercourse is unrelated to conception and 
the strict tribal rule of a council of elders. 

The special examinations carried out by Porteus included physical measure- 
ments, psychophysical tests, such as vital capacity, and the following intelligence 
tests: Porteus maze, Porteus form and assembling, xylophone (Squires-Knox), 
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form board (Goddard type), hand test (Thurstone-Squires), Koh’s block design, 
digits memory test, footprints (Porteus), dot estimation (Porteus) and drawing 
test (Goodenough). 

The physical measurements are perhaps the least satisfactory part of the 
investigation, but they play only a subordinate part in the study. 

The book as a whole is both scholarly and readable. The subject matter is 
presented in an informative, narrative style. There are many excellent photo- 
graphs, showing native customs, landscapes, types of persons and so on. There 
is a good index. 

Although the reviewer cannot agree with all the author’s interpretations, he 
thinks that the book deserves the highest praise, and that its perusal is to be 
recommended to all neuropsychiatrists. It throws an entirely new light on the 
manifold problems of the psychology of the Australian aborigines and those of 
primitive people in general. It is a classic of American psychologic science. 


Verbrechen als Schicksal: Studien an kriminellen Zwillingen. By 
Johannes Lange. Price, 7 marks. Pp. 96. Leipzig: Georg Thieme, 1929. 
The author has collected material on thirty pairs of twins, of whom it was 

true that one of each pair, at least, had been sentenced for a criminal offense. 
Of these persons, he regards thirteen as single ovum twins. In ten of the cases, 
both twins of the monozygotic pairs had been arrested and sentenced. Three had 
not become criminals. Of the seventeen dizygotic pairs of twins, in two cases 
both twins had been arrested and sentenced; in fifteen cases, one of each pair of 
twins was not convicted of crime. He draws the conclusion that, with respect 
to crime as well as to hereditary disease, monozygotic twins tend to act in the 
same way; dizygotic twins tend to act “discordantly.”. The hereditary anlage 
plays a predominant role as a cause of crime. 

The author presents these conclusions in an early part of the book. There 
follows a full presentation of the individual cases. In the last section of the book, 
these conclusions are discussed more fully in their general aspects. He believes 
that one can draw the “absolutely certain conclusion” that it is predominantly 
the hereditary constitution that leads a person to crime in the present-day social 
environment. 

To apply the “twin biologic” method to the problem of crime was a meritorious 
undertaking, but the author’s conclusions are not convincing. It does not appear 
from the data he gives that the diagnosis of the monozygotic twins is established 
bevond doubt. He himself. admits that in one fourth of these twins, only one of 
the pair has been sentenced. Most of his material is composed of repeated 
offenders 

The sensational title of the book is not without significance. Just as the author’s 
teacher, Kraepelin, regarded schizophrenia as “Fate,” so Lange now designates 
crime as “Fate.” The psychologic analysis of the personalities involved makes 
easy reading, but it is not profound. There is a discrepancy between a natural 
science approach and such expressions as that used for one pair of twins, for 
example, that “their innermost nature is fraud.” Among the relatives of these 
twins he found without exception psychopathic personalities, most of whom 
belonged to the weak-willed or persons “without will” (willenlos). 

The final plea of the author is for well endowed means of research into the 
problem of crime. The book is fluently written and has found great approval 
in lay circles. 


Histopathology of the Central Nervous System. By Prof. Dr. L. Bouman 
and Prof. Dr. S. T. Bok. Price, $15. Pp. 37, with 212 illustrations. Utrecht: 
Oosthoek, 1932. 

\ histologic atlas of the commoner diseases of the central nervous system, 
illustrated by photographs and explained by a brief text printed on high grade 
paper, is now available in English. The purpose of this book is to offer a simple 
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basis for the discussion and diagnosis of postmortem material. Doubtless, workers 
in laboratories of general pathology will welcome the atlas and find it useful, 
If accompanied by a series of lectures and laboratory exercises, the book might 
be of real value to students in medical schools. The 212 illustrations are beautiful 
photomicrographs, in many instances extraordinarily interesting. Each one is 
accompanied by a lucid explanatory legend. In this way a good many of the 
microscopic aspects of the diseases that have been considered are to be seen to 
advantage. The photographs are printed on but one side of the leaf. This leaves 
the reserve page blank, and since the quality of the sheet is that of fine drawing 
paper on which pen, pencil and brush sketches take well, the student here adds 
his own illustrations. 

In the text, a few words are said about the more elementary phases of neuro- 
pathologic processes, and short descriptions of the normal and pathologic con- 
stituents of the central nervous system are given. Then follows a brief résumé 
of each of twenty-two diseases. Tumors are omitted, as well as several common 
and serious neurologic disorders, such as the hereditary group. 

There is no really adequate elementary textbook of neuropathology in English 
or any other language, and while this book by Bouman and Bok certainly does 
not measure up to one’s hopes, it is at least a work with some pragmatic value. 
Superficiality seems to be the outstanding characteristic, and a professional worker 
in the field of neuropathology will find the work of little value. No attempt is 
made to coordinate diseases, and no general principles or underlying theories are 
laid down. Many mooted questions are passed over as if their answers were well 
known, e. g., the anatomy of the ectomesodermal membrane and: the participation 
of oligodendroglia in the abbau process \ strange combination of things simple 
and not so simple (mitosis of gitter cells!), together with undue emphasis on 
certain diseases and superficial treatment of others, suggests that the book was 
composed incidentally as a by-product of other endeavors, rather than deliberately 
in response to a need. 


Grundzuge der Neurochirurgie. Vol. & Medizinische Praxis. By Prof. Dr. 
Med. Walter Lehmann. Price, 13.50 marks. Pp. 197. Dresden: Theodor 
Steinkopff, 1930 
This book is designed primarily to meet the requirements of the practitioner 

and busy surgeon, with a view to presenting in concise, condensed form the 
principles of neurosurgical treatment and such data as may be of value in 
directing the procedure of the physician concerned with the early diagnosis and 
treatment of the case No attempt is made to elaborate on the intricate techni 
belonging to the specialty, but an effort has been made to include an unbiased 
discussion and personal opinion on the accepted developments in therapy as 
disclosed by the more recent researches. 

An attempt is made to cover the whole field of neurosurgery in 197 pages under 
6 main headings, which include: (1) the surgical treatment of ‘the brain and its 
coverings; (2) the surgical treatment of the spinal cord and its coverings; 
(3) the surgical treatment of traumatic paralysis and tumors associated with 
peripheral nerves; (4) the surgical treatment of the vegetative nervous system: 
(5) the neurosurgical treatment of spastic paralysis; (6) the surgical treatment of 
pain. Each main section is subdivided into portions which deal with the various 
subtopics in turn. 

For its brevity and conciseness the book gives an orderly, condensed outline 
of each problem of neurosurgery, including generally etiology, symptomatology, 
diagnosis and prognosis, together with a discussion as to the methods of treatment 
and results. After each subsection the more recent or pertinent references are 
appended. The. pages allotted for each subsection are of necessity limited; never- 
theless, a considerable amount of information has been well arranged in a small 
space. The value of lumbar puncture in the management of injuries to the head is 
perhaps not sufficiently stressed, and the treatment in selected cases of spina bifida 


might now be considered more optimistically Phe volume is of value as a prac 


tical guide or condensed outline of the subject and literature. 


It is clearly writte 
ind conveniently bound, and the type is good. 


Psychoanalyse und seelische Wirklichkeit. By Paul Maag. 


Price, 8 marks. 
Pp. 228. Munich: J. F. Lehmann, 1930. 


Maag is a physician. He dedicates to the State Department of 


Education 
~ Zurich an evaluation of Freud’s psychology by one who prefers ti 


work with 
what he experiences of himself and the human beings about him. He balks at 
i conception that denies man’s subjectivity and self with the claim that man does 
not live as he thinks himself to live, but that man “is lived” by unknown and 
ungovernable forces (Freud, The Ego and the Id, p. 27). With all his other- 
wise freudian ideology and methodology, Maag militates against the unconscious 
that tries to pose as the essence of man. He wants to show how the very study 
of the neuroses proves the dominance of consciousness. Instead of the extreme 
naturalism of Freud, Maag insists on making conscious life responsible for the 
conflicts of conscience which he, nevertheless, with Freud makes finally also 
responsible for the neurosis. He startles the reader with the statement that 
eurosis occurs only within the sphere of Christian civilization. 
Hinduism and animism do not know “the neurosis.” 


Mohammedanism, 
Its genesis can be grasped 
It would lead too far to outline 
interesting exposé of his own conflict with Freud’s writings. To 
the great advantage of the reader, he 
vritings 


only trom the angle of the patient's own psyche. 
Maag’s really 


always quotes definite passages of Freud's 
in the form of an unusually painstaking exegesis carried through lege 
itis. In his revolt against freudism he 


agi makes an almost religiously fervent 
appeal to a kind of a common sense, an unusual mixture of appreciation and non- 


ppreciation of freudian teaching. 


Maag takes up: consciousness and the unconscious, showing his objections t 
the concept of the “unconscious ;” Freud’s exaggerations in the interpretation of 


ie lapses and mistakes and symptomatic activities; 


v1 his views on repression and 

esistance; the dream; the sexual theory, the neurosis theory, and a summary 

review of his discussions. A glossary of technical terms shows the author’s desire 
reach beyond the medical reader, evidently into educational circles. 


Die Organneurose im Lichte neuerer Anschauungen. [}y Ernst Hoffstaedt. 
Price, 1 marl Pp. 2 Leipzig: Fischers medicinis ; 


] 
Kornfeld, 1928 


he Buchhandlung, H 


In this little pamphlet the author discusses the diagnosis and treatment ot 
hat he speaks of as “vegetative neuroses.’ He claims that for purposes of 
classification it is easy to separate psychoneuroses from “organ neuroses” (vegeta 
tive neuroses Vegetative neuroses are the ones which both the neurologist and 


he general practitioner encounter most frequent] 


fhe morbid phenomena of 
vegetative neuroses are limited to vegetative organs and their ; 


t \ ore S all elr unctions The 
separation ol the ve getative neurose Ira. real disease is almost 1p. ssible 
here are fleeting transitions 
The author distinguishes three | 1) “vasoneurosis,’ comprising 
| sorts of vasomotor disorders, including certain forms of urticaria, migraine 


the vasomotor form of angina pectoris,’ certain forms ot Raynaud's disease and 


hypertonia; (2) the “secretion neuroses,” such as hyperacidity, hyperhidrosis and 
rhinitis; (3) the “dyskinesias.” which include all sorts of spastic phenomena ot 

ie intestinal tract, of tl bladae dysmenorrheic disorders, bronchial asthm: 
nd the like 

Neurotic disorders are “the bodily expression of mental drives herapy ha 

tou be directed primarily toward the psychic c mponents Ps oanalvsis is to be 
idvised in severe cases onl He preters a general guidance, su is the psycl 
orthopedia of Schultz In many case ther direct rd the 


a \ 
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Considering its briefness, the book gives an adequate survey of the nosology 
of the phenomena included; like many other writings on neurotic phenomena by 
internists, especially in Germany, it is, however, highly tiicoretical. 


The Physical Basis of Personality. By Charles R. Stockai:d. Price, $3.50. 

Pp. 305. New York: W. W. Norton & Company, iric., 1931. 

Much of the material in this book has already been published. In fact, it 
formed the basis of a series of lectures given by the author in 1930 at Stanford 
University. On the other hand, the breeding experiments on the structural types 
among dogs are published in this book for the first time. These experiments 
show that human freaks parallel in their growth and form diversified canine types, 
and that the growth of such types is associated with modifications in structure 
and functions of some of the internal glands. 

It would be difficult to single out any particular chapter or statement in this 
interesting work. The chapter dealing with personality and structural types 
among normal persons, in which the author emphasizes the linear and lateral types 
of development, and his comments on the different personality in each are of 
great interest. It is « iamiliar fact that man’s most striking deviation from his 
nearest animal relatives is in intellectual achievement. The author points out two 
particular causes for this: (1) the retention of head proportions comparable to 
those found in the fetal stages of the higher mammals, with the development of 
the disproportionately large brain and small face, and (2) the advantage man 
attains in the prolongation of childhood and sexual development. In all probability 
early ancestral man, probably like other mammals of his size, attained the adult 
condition within a few years, possibly as few as four or five. 

It would seem obvious that the presentation of such a subject is by no means 
easy, but the author has presented the material in a clearcut, readable and logical 
form, so that even a person without any special training would understand the 
subject matter. 


Stimme und Sprache in der Heilpadagogik. By Emil Frdéschels. Price. 
7.40 marks. Pp. 204. Halle: Carl Marhold, 1926. 


This volume is intended for teachers of -retarded or otherwise abnormal 
children. It gives a comprehensive survey of the different forms of speech dis- 
orders. The author presents first an anatomy of the larynx and mouth. He then 
discusses the physiology of respiration, the formation of the voice and normal 
articulation. A brief chapter deals with the development of normal speech in the 
infant. 

In the pathologic section of the book, the author starts with a discussion of 
deaf-mutism and of the speech disorders of persons with impaired hearing. A few 
pages are devoted to the difficult problem of dumbness with intact hearing. There 
follows a survey of the field of aphasia, both its diagnosis and its treatment. The 
next part of the book is devoted to a full discussion of the different forms of 
stammering, the different theories of its pathogenesis and its treatment. The rest 
of the book deals with the general hygiene of the voice and language and the voice 
disorders that are found among retarded children. 

The book fulfils well its purpose of serving as an introduction for teachers to 
this important field. There are a bibliography, which is, however, restricted to 
German authors, and a good index of subjects. In view of the fact that the treat- 
ment of early manifestations of slight speech disorders among children is generally 
so neglected, useful books like the present one deserve a distinct place in the 
literature. 


Rééducation psychothérapique: Contrdéle de l’équilibre mental et nerveux. 
$y Pierre Prost. Price, 20 francs. Pp. 138. Paris: Gaston Doin, 1932. 

This is a brief survey of the whole field of psychotherapy. The author develops 

a conception according to which nervous disorders are explained as the result of 
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a disturbance of “a mental and nervous equilibrium” that exists in a normal 
person. He classifies “neuropathic persons” into two groups: the agitated and 
excited, on the one hand, and the depressed and fatigued, on the other. The 
first group needs a type of “reeducation” that makes use of methods of relaxa- 
tion; the second group needs types of therapeutic technic that bring into play 
attention and will. The whole discussion: remains on a formal basis, and the 
general practiticuer t6 whom the book is addressed, with the hope of arousing 
greater interest in psychotherapy, will miss concrete illustrative data and examples. 
A sharp distinction is made by the author between “suggestion” and “persuasion,” 
for instance, without any indication being made that the working of these two 
factors can hardly be separated so categorically. The book is well written and 
its thesis clearly put. It is a pity that its clarity is gained at the expense of a 
more profound treatment of the subject. 


Accidents, Neuroses and Compensation. By James H. Huddleson, M.D., 
with a foreword by J. Ramsay Hunt, M.D. Price, $4. Pp. 256. 


Baltimore : 
Williams & Wilkins Company, 1932. 


This is a timely book. The traumatic neuroses have always been with us; 
because of the compensation laws which are well nigh universal in this country 
and all over the world every practicing physician is compelled to deal with this 
problem. Because of the economic depression many families are dependent for 
their livelihood on ‘the money paid to a member of the family because of com- 
pensable injuries. The author divides his book into twelve chapters, and there 
is a summary at the end of each. His point of view is sane, for he has given 
credence to the literature on the subject, and obviously his experience is large, 
for his manner of dealing with the subject is sound. It would be well if all 
states of the Union had uniform compensation laws. As it is, some disabilities are 
more compensable than others in different states. This is particularly true of the 
psychoneuroses, which are perhaps more difficult for the average physician to 


understand than the usual type of organic conditions resulting from accidents. 


Die Funktion des Gewissens in den neurotischen Krankheiten. By Max 
Levy-Stuhl. Price, 0.90 marks. Pp. 22. Schwerin: Friedrich Bahn, 1932. 


This book is a reprint of a lecture given before an association of physicians 
and clergymen. The author presents the view that from the biologic point of view 
alone the neurotic patient cannot be understood. The psychic conflict of the 
neurotic person is in every instance based on a conflict of conscience. Conscience 
is an irreducible, unanalyzable phenomenon. In the course of psychoanalysis, the 
patient has to give up his inner resistances; he has to conquer his own self. 
The author sees a close analogy between psychotherapy and the religious appease- 
ment of conscience. In the “theological postscript,’ by Carl Schweitzer, the 
author's point of view is criticized. It is pointed out that from the theological 
point of view ethics and religion cannot be separated. The “conscience troubles” 
of the neurotic person and of the normal person are identical; they can be resolved 
only by “faith in the spontaneous interference of God.” This little volume is an 
interesting contribution to the problem of the relationship between psychotherapy 
and religion. 


L’épilepsie chez l’infant et le caractére épileptoide. By Gilbert Robin. 

Price, 18 francs. Pp. 150. Paris: Gaston Doin, 1932. 

The author, who is a physician in a dispensary for “nervous, retarded and 
unstable children,” discusses in this booklet his observations on epilepsy and 
epileptoid phenomena in childhood. The main part of his presentation is devoted 
to the epileptoid personality. In contrast to Hochart and others, he affirms that 
the “epileptoid character” can be diagnosed in childhood, even when no paroxysmal 


phenomena are present \s the chief epileptoid phenomena, the author describes 
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instability, “turbulence,” impulsive outbursts of anger, violence, cruelty, enuresis 
nocturna and somnambulism. He lays great stress on an intellectual disorder, 
which he terms “obnubilation.” This symptom he regards as midway between 
true epileptic absences and a great slowness of intellectual processes (“brady- 
psychia”). A number of briet case histories are given. The discussion 
restricted tc the French literature on the subject. 


is 


The Structure of Insanity: A Study in Phylopathology. By Trigant 
Burrow. Price, 2 shillings, 6 pence. Pp. 80. London: George Routledge & 
Sons, Ltd., and Kegan Paul, Trench, Trubner & Co., Ltd., 1932 
In this little book, which is one of the “General Series of Psyche Miniatures,” 

the author summarizes briefly his ideas, derived from group analysis, which he 

has already expressed more fully in numerous papers and a book. He does not 
offer here any new concrete points, nor does tliis statement add to the clarity of 

Dr. Burrow’s general theses. The following quotation may serve both as an 

example of the style of presentation and as a statement of the author's views 

“It is time that the whole category of good-bad (normal) alternatives, which are 

sponsored only by the divisive social substantive ‘1’ and to which patient and 

doctor are alike the unwitting social victims, be regarded as superficial symptoms 
of a deeper-seated disorder existing throughout the ‘human species and _ that 
accordingly we take up seriously the laboratory study of the physiology of man’s 

behavior as a social animal” (p. 78). 


Lang’s German-English Medical Dictionary. Revised and ‘edited by Milton 
K. Meyers, M.D. Fourth edition enlarged. Price, $10. Pp. 926. Phila 
delphia: P. Blakiston’s Son & Co., 1932 


“Lang’s German-English Medical Dictionary” has always been the standard. 
The fourth edition is of particular interest to neurologists, because it has beer 
revised and edited by Milton K. Meyers, a well known Philadelphia neurologist 
The book is invaluable to all students of the German neurologic literatu 


The Mental Defective. By Richard J. Berry, M. D., and R. G. Gordon, M.D 
Price, $2.50. Pp. 217. New York: McGraw-Hill Book Company, Inc., 1932 
This is an excellent presentation of the problem of mental deficiency written 

for the layman, social worker and general practitioner. The subject is dealt witl 

chiefly from the sociologic ‘point of view and emphasizes the responsibility ot 
the public and the increasing cost of the care of such patients. While the book 


1 


is written from the British standpoint, it is equally pertinent t 


to cond 
this country. 


itions it 


The Craving for Superiority. By Raymond Dodge and Eugen Kalu rice 
$1.50. Pp. 69. New Haven, Conn.: Yale University Press, 1931. 
This little booklet contains general comments on the psychology oi the feeling 
of superiority and inferiority. The authors believe that the craving for a feeling 


of superiority and the feeling of superiority itself are important and almost unt 
versal factors in human psychology, both normal and abnormal.  T1 


written in a simple, nontechnical style and is ‘nded tor the general reader. It 
Is a publication of the Institute for Huma Relations 


e book is 


Anatomie élémentaire des centres nerveux et du sympathique chez 
Vhomme. By P. Gilis. Second edition. Price, 24 francs. Pp. 236. Paris 


Masson & Cie, 1932 


1 


This is the second edition of the book, the first having appeared in 1926. It 
gives an excellent conception of the anatomy of the sympathetic net 
Some of the illustrations are original. 
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inflammatory disease of central nervous 
system; so-called nonsuppurative encepha 
litis and encephalomyelitis, *810 


researches on pathology of certain encephalo 
myelitides due to viruses, 908 
rela 


Endocrine Glands: ocular convergence, its 


tion to basal metabolism endocrine 
disease, 920 
Epilepsy, basal metabolic rate in epilepsy, re 


port of 350 cases, *120 


bio-analysis of epileptic reaction, 1216 
cerebral tumour as cause of generalized 
epileptic attacks of long standing, 923 


cholesterol content of blood in epilepsy and in 
feeblemindedness, *357 

conduction of labyrinthine impulses to cortex 
in experimental epilepsy, 1231 

epileptiform convulsions produced by 
tion of labyrinth, 1454 

extramural patients with 
ence to frequent absence of 
*370 


stimula 


epilepsy with refer 
deterioration, 


influence of fluid intake on intracranial 
997 


pressure, 237 
pathophysiologic, pathohistologic and surgical- 

therapeutic experiences in, 715 
relationship water balance 


between spinal 


fluid pressure and epileptic convulsions 
956 
Epitheliomas, squamous cell, of hypophysis, 432 
Erythromelalgia and other disturbances of 
extremities accompanied by vasodilatation 
and burning, 916 


sensation in de 
skin grafts, 1224 


Recovery of 
and free 


Evans, J. P.: 
nervated pedicle 
scurvy 130 


Exophthalmos in infantile 


Extremities, differentiation of peripheral arterial 
spasm and occlusion in ambulatory patients 


Kye See also under special structures of eyes 
i. e., Optic chiasm; Retina: et 


absence optic pathways in case of congenital 


anophthalmos, 439 
1200 


accommodation, subnormal 


convergence its relation to basal metabolism 
and endocrine disease, $20 

effect of strychnine on ocular reflexes, 92% 

epipapillary tissues, 1197 

hemorrhage: bradycardia with prolonged lipo 


thymia following a traumatic intraocular 


hemorrhage 1436 

movements attempt to classify some ocular 
synkineses, 1430 

movements corticonuclear tracts for asso 


ocular movement e251 


diplopia without apparent limita 
movements rapid recovery 
nasal tumor, 451 


ciated 


movements ; 
tion of oculat 
after removal of 


movements: graphic representation of motor 


anomalies by method of Hess, 1439 
movements; Parinaud’s syndrome with 
geration of tonus reflexes in case of 

rhagic poliencephalitis, 185 


exag 
hemor 


with 
tore 


nucleus 
and 


syndrome of red 
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Face, alternating 
involuntary 
arm, 717 


bilateral facial spasm (paraspasme bilateral 
of Sicard), 1226 
Paralysis: See unde Paralysis 
unilateral trophic disorders of face (hemi 
atrophia faciei), 1209 
Faulkner, J. M Simple and effective method 
of reenforcing knee jerk, *895 
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deficiency, 724 

and heredity of Laurence-Bied] 
(dystrophia adiposogenitalis, re 


heredity and mental 
pathogenesis 


syndrome 


tinitis pigmentosa, mental deficiency and 
polydactylism), 1208 
problem of feebleminded, 927 
sterilization of feebleminded, 198 
tumor of anterior cranial fossa in feeble 
minded patient with encephalopathy and 
acromegaly and with integrity of hypo 


physis, 438 


Ferraro, A 
mental 
to subcutaneous 

toxic substances 
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Vever 

combination 
fever; its 
preliminary 


Experimental toxic 

(reaction of 

injection of 
indole and 


approach to 
brain tissue 
enterogenous 

histamine) 


diseases 


Malaria 
induced 

“affective 
*1169 


treatment See also therapeutic 


therapy of 
effect on 
report, 


narcosis and 
syndrome’ 


Vibroblastoma, cranial hyperostosis 
with overlying fibroblastoma, *339 


associated 


Finesinger I.E Cerebral circulation effect 
of caffeine on cerebral vessels, *1290 
Cerebral circulation; vagal pathway of vaso 
dilator impulses, *1243 
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currents, 452 


susceptibility to alternating 
Fon, 3. C., Fe. 
cerebral 
Frazier, C. H 


Freeman 


Disorders of optic my 
tumors, *1007 


tagmus 


due to 


Karsner Mills, *1390 


Absence of 


Charles 


occipital lobe of 


brain (porencephaly) with essentially 
normal vision, *160 

Fremont-Smith, F Influence of fluid intake 
on intracranial pressure in man, 237 


Pathogenesis of changes in fluid in meningitis 
ae 


Relationship between water balances spinal 
fluid pressure and epileptic convulsions, 956 
Value of 


suspected 


lumbar puncture in diagnosis of 


tumor of brain, L212 


Friedman, M Five cases of Marie cerebellar 
ataxia, 956 

Vriedreich’s disease myasthenic reaction 
(Jolly) in, 937 


Fulton J F Relation — of cerebrum — to 


cerebellum cerebellar tremor in cat and 
its absence after removal ot cerebral 
hemispheres, *542 

Ganglia, histopathology of sympathetic ganglia 


in acute infections, 1194 


Ganglioneuromas multiple benign ganglio 


neuromas, 727 
Gardner Ww. J 

hemisphere for 
Garvey J L Calcified 

report of case 951 


right cerebral 
glioma, 470 


ftemoval of 
infiltrating 


angioma of brain 


Genitals macrogenitosomia praecox associated 
with ependymoglioma of mammillary region, 


praecox with hydrocephalus 
lesions in infundibulum 


macrogenitosomia 
due to inflammatory 
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Genocutireaction, further observations on young 
ubject 72 

Gibbs, F. A Frequency with which tumors in 
various parts of brain produce’ certain 
symptom 

Gill, ¢ Encephalitis disseminata clinical 
and anatomic report of case with feature 
akin to multiple sclerosi ind diffuse 
sclerosis, *1072 

Glaser, M. A Bilateral trigeminal neuralgia 
*418 
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Glia Neuroglia 


see 


cerebral hemisphere 
170 
transformation of benign 
malignant spongioblastomas, 
Globus, J H 
nervous 


Glioma, removal of right 
for infiltrating glioma, 
gliomas into 
1199 
Inflammatory disease of central 
system; so-called nonsuppurative 


encephalitis and encephalomyelitis, *810 
Goiter, exophthalmic, development of refrac 

toriness of iodine, 201 

influence of hydric nourishment on _ body 

development and genesis of goiter and 


thyroid dysfunction, 1202 
relation between myasthenia gravis and 

exophthalmic goiter, *13: 
Gonda, V. E Tumor of pineal body invading 


Sylvian 


Gordon A 
carbon 


aqueduct, 950 

Hyperkinetic manifestations in 
monoxide poisoning, 221 
speech as sequel to epidemic 
456 


movements of 


Disturbance in 
encephalitis, 
Involuntary 


head, 935 


syndrome: benign form of Grade 


syndrome, 924% 


Gradenigo’s 
nigo's 
abscess of brain 


Grant, F. ¢ from 


1443 
(raves 


Gray, H 


epilepsy 


Mortality 


Disease See Goiter, exophthalmic 


blood in 


Cholesterol content of 
and.in feeblemindedness, 


Gray commissure, anatomicoclinical study, 926 


Therapeutic 
959 


Gregg, I) 
psychiatry 


procedures in 


Growth, anterior lobe of hypophysis and growth 
926 

Guilt, feeling of guilt and its effects, 917 

Gurdjian, E Ss Alternating oculomotor 


paralysis in traumatic middle meningeal 


hemorrhage, *26 

Hackfield, A. W Are physiologic disturbances 
related to acute psychotic process in 
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narcosis and 
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therapy of 
effect on 
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Combination 
fever its 
preliminary 


hallucinatory states in 


treatment ot 


Hallucinations, 
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dementia 
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apparatus 
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with malarial 
paralytica, 925 


tesults of stimulation of 


with Horsley-Clarke stéreotaxi 


*513 


Harmalol in parkinsonism, 194 


Harrow RK Cranial hyperostosis associated 


with overlying fibroblastoma, *339 
Hassin, G. B Histologic studies in meningiti 
Haven i Multiple benign ganglioneuromas 
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Head, involuntary movements of head, 935, 
tetanus of head without a wound of head 


Headaches pinal treatment, 927 


amenable to 


Hearing, action of currents in central nervous 
system; action currents of auditory tracts 
*1104 

Heinbecker, P ‘Nerve degeneration in polio 
myelitis: physiologic and histologic studies 
on roots and nerves supplying paralyzed 
extremities of monkeys during acute polio 
myelitis, *272 

femangioma case of angioreticuloma = and 
pathology of hemangioma 35 
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hematoma: simple 
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case of, 
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binasal 
hypophyseal region, 


Hemiatrophy:- See Atrophy 


syphilitic patient, 218 
certain methods of 
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Criticism of 
psychiatry, 
1416, 1418 


contemporary 


zoster, 706 


zoster amenable to spinal treatment, 927 

zoster and varicella ; convalescent serotherapy, 
928 

zoster, neuraxitis from, 445 


See Angiomatosis retinae 


Subdural calcium deposit of 


spinal cord, *416 
Histamine, cutaneous histamine reaction as test 
for collateral circulation in extremities, 921 
experimental toxic approach to mental diseases 
(reaction of brain tissue to subcutaneous 
injection of enterogenous toxic substances 
indole and histamine), 1232 
istiocytosis, Lipoid: See Niemann 
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Worcester State Hospital research project in 
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hydrocephalus due to inflammatory lesions 
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Hydrocephalus, 
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Hyperkinesia, 1431 


Hyperpyrexia: See under Fever; Malaria, thera 
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Hypophysis: See Pituitary Body 

Ilysteria and conditioned reflexes, 714 

Idiocy, mongolian, etiology of, 1228 


Indole, experimental toxic approach to mental 


diseases (reaction of brain tissue to sub- 
cutaneous injection of enterogenous§ toxic 
indole and histamine), 1232 
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results of animal experimentation in acute 
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Ingram, W. R Effects of 
in cats, *485 
Results of 
Horsley 
Inhibition, physiologic 


720 


lesions in red nuclel 


with 
*513 


tegmentum 
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peripheral, influence of higher centers on con 
duction in, 452 
phrenic, neuralgia of, 441 


sensory discharges in single cutaneous nerve 
fibers, 440 

studies of living nerves; movements of indi 
vidual sheath cells and nerve sprouts cor- 


related with process of myelin-sheath for 


mation in amphibian larvae, 708 
tissue, effect of liver damage on, 737 
vagus; pathway of vagus impulses to cerebral 


vessels, 235 
vagus; vagal pathway of vasodilator impulses 
"1243 


vestibular, comparative anatomy of, 181 


simul 
central 


studies of 
fields of 


Nervous System, action current 
taneously active disparate 
nervous system of rat, *331 

action currents in central 
action currents of auditory 


nervous 
tracts, 


system 
*1104 
development of behavior patterns and myelin 

ization of tracts in nervous system, *1365 


effect of hypertonic and hypotonic solutions 
on nerve tissue and perivascular spaces, 19% 
inflammatory disease of central nervous sys 


tem so-called 
and encephalomyelitis 


nonsuppurative 


encephalitis 


injury and repair within sympathetic nervous 
system; evidence of activity of postgang 
lionic sympathetic neurons independent of 
central nervous system, *1149 

injury and repair within sympathetic nervous 
system, postganglionic neurons, *1139 

interrelationships between psychic and vege 


1427 
intracentral 


tative functions, 


rebound and competition between 


inhibitory and stimulating impulses, 450 
relation of filtrable viruses to diseases of 
nervous system, *757 
results of animal experimentation in acute 
infections of central nervous system, 1416 
study of growth of portion of spinal cord 
following its early isolation from central 
nervous system in chick embryo, 1436 


trauma; fundamental outline of traumatology 
of central nervous system, 431 
tumors, multiple; report of case, *152 


Syphilis See Syphilis 


Neuralgia amenable to 


bilateral 


spinal treatment, 927 


trigeminal neuralgia report of 2 


cases, 1 relieved by trichloro-ethylene, *418 
of phrenic nerve, 441 
Neuritis, multiple 2 cases, paracellular and 
transitory, of favorable evolution, 925 
optic, blindness and papilledema in Guernsey 
calves, usually bulls, 710 
optic (papilledema), 703 


Neurofibrillae, cytoplasmic structures in ganglion 
cells of certain orthoptera with reference to 


Golgi bodies mitochondria vacuome 
intracellular trabeculae  (trophospongium) 
and neurofibrillae, 1205 
Neurofibroma, malignant, of calp report of 
case, *167 
Neuroglia, characteristics of retinal microglia 
migrated to vitreous body 117 
eytogenesis of oligodendroglia and astrocyte 
*1030 
functions of glia in secondary degeneration 


of spinal cord oligodendroglia as phage 
cytes, 193 

postmortem changes of microglia, #21 

role of oligodendroglia in myelinogenesis, 201 
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Neurons—Continued 
infective neuronitis, 200 
postganglionic injury and repair within sym 
pathic nervous system, *1139 
structure of surviving nerve cells in orthoptera 
193 
Neurosis See under Psychoses 


Neurosyphilis 


Niemann-Pick’s 


See Sy philis 


disease,  lipoid 
(Niemann-Pick’s disease), 448, 

Notkin, J Lecithin and cholesterol in cerebro 
spinal syphilis including dementia paralytieca 
and tabes, *399 


Nucleus, Red Ss 
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Nystagmus, 
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nystagmus due 
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degeneration in polio 


myelit physiologic and histologic studies 
ou roots and nerves supplying paralyzed 
extremities of monkeys during acute polio 
myelitis, *272 

Oligodendroglia See Neuroglia 

Olkon M Combined degeneration with 
Lhermitte sign; presentation of patient, 1225 
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encephalitis, 953 


Optic chasm, chiasmal symptoms in intracranial 
tumors, 180 
Ornsteen, A. M Polycythemia vera with cere- 
bral symptoms, 471 
Tetanus of head without wound of head, 225 


Orthoptera, cytoplasmic structures in ganglion 
cells of certain orthoptera, with reference to 


Golgi bodies mitochondria, “vacuome 
intracellular trabeculae’ (trophospongium) 
and neurofibrillae 1205 

@steitis deformans; brain in Paget disease of 
skull, 1425 

Otitis media; Gradenigo’s syndrome, 929 


Otorrhea suppuration in cerebral ventricles 


complicating chronic otorrhea, 1205 
Oxycephaly as pathogenetic entity, 187 
Oxygen consumption (‘basal metabolic rate’’) 

in schizophrenia ; distributions in 214 cases 

*1546 
Pachymeningitis (perimeningitis), 433 
Paget's Disease of Bone See Osteitis de 

formans 
Palate, myoclonus of, 713 
Palmer, H. D Familial scapuloperoneal amyo 

trophy, 473 
Pancreas cancer of nervous symptom as 

earliest manifestations of, 202 
Panic, *1153 
Papilledema See Neuritis, optic 
aralysis agitans, primary, juvenile, 1211 

bulbar: familial progressive bulbar paralysis 

cerebral; disturbances of reading, writing and 

arithmetic in infantile cerebral palsies, 738 

yeneral lecithin and cholesterol in cerebro- 


spinal syphilis including dementia paralytica 
and tabes,. *399 
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general; nature and localization of particular 
motor disturbance in dementia paralytica, 


yeneral; nonspecificity of histologic lesions of 
dementia paralvtica, *1117 
general; of in treatment by 


malaria, 446 

general; paranoid hallucinatory states in 
nection with malarial treatment 
paralytica, 925 


ane induced 
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of dementia 


general; pathologic chemistry of brain in, 197 

general; pathologic 
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paralytica, 1438 

general, serologic results in malarially treated 
paralysis, 444 


process in 
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dementia 


yeneral; treated with malaria, atypical course 
of, 195 
general ; 


treatment of, 1211 


oculomotor; alternating oculomotor paralysis 
in traumatic middle meningeal hemorrhage, 


#26 

peripheral nerve paralyses following use of 
various serums; report of case and review 
of literature, 713 

pseudobulbar, late rigidity in pontocerebellat 


types of, 443 


thyroid factor in 
report of case, 


family 


periodic paralysis 


iraplegia associated with nontuberculous 
kyphoscoliosis, report of case and survey 


of literature, 203 


l’aresis See Paralysis, general 
Parinaud s Syndrome See Eye, movement 
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facial spasm 
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syndrome hyperthyroidism associated with 
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askind, H. A Effect of laughter on muscle 
tone, *623 
Extramural patients with epilepsy with refer 
ence to frequent absence of deterioration 
*370 
Patten { \ Progressive degenerative sub 
cortical encephalopathy (Schilder’s dis 
ease), 933 
Group of tumors of spinal cord, 461 
Penfield, W Cerebral vasodilator nerves and 
their pathway from medulla oblongata, with 
observations on pial intracerebral 
vascular plexus, *1257 
Perimeningitis See Pachymeningitis 


Personality, inconstancy of formal structure of 
personality ; experimental study of influence 
of mescaline on Rorschach test, *52 


Phosphorus, calcium proteins 
phosphorus in experimental 


and inorganic 
vitamin B de 


ficiency and inanition, 202 
poisoning, central nervous system in, *320 
Via Mater See also Meninges 
cerebral circulation afferent impulses from 
blood vessels of pia, *140 
Pick-Niemann’'s Disease See Niemann-Pick’s 
Disease 
Pick’s Disease See Brain, atrophy 
Pilot, I Putrid abscess of brain: its patho 
genesis, 735 
Pineal Body tumor of invading Sylvian 
aqueduct 950 
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should adenomas of hypophysis and cysts 
of Rathke’s pouch be considered as supra- 
sellar or intrasellar tumors? 1439 
squamous cell epitheliomas of, 432 
tumors binasal hemianopia in region of, 92% 
tumors, symptoms of, 452 
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physis and growth, 926 
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chronic, syphilitic, *151 
epidemic of bu.bar type, 1204 
nerve degeneration in poliomyelitis; cor 
relation of fiber changes in nerves with 
cellular changes in spinal cord, *1056 


nerve degeneration in poliomyelitis ; physiologic 
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supplying paralyzed extremities of monkeys 
during acute poliomyelitis, *272 

types of virus that show close 
lationships with herpes virus 
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presentation of case, 728 
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Porencephaly with essentially normal vision 
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Powers, H. New theory of 
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Projection in normal and in mentally ill persons 


1421 
Psychiatric examination of soldiers in Red 
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Psychiatry, criticism of certain methods of con 
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menace of psychiatry, 190 
present day trends in teaching, 445 
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application at McLean 
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Mental 
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blood-sugar studies in abnormal mental states 
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equivalent of revival, 725 
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and cysts of Rathke’s pou be considered 
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tonic solutions on nerve tissue and = pet 
vascular spaces, 199 

Soldiet psychiatric examination of soldier 
Red Arn 

Solomon, M Spasmodic torticolli 1220 

spasm, bilateral (paraspasme 
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intervertebral discs, their normal and morbid 
inatomy in relation to certain spinal de 
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paraplegia associsted with nontuberculous 
kyphoscoliosis ; report of case and survey of 
literature, 205 
Spongioblastomas of brain, 1223 
transformation of benign gliomas into malig 
nant spongioblastomas, 1199 
Spurling, R. G.: Absence of occipital lobe of 


brain (porencephaly) with essentially normal 


vision, *160 
Stammering: See under Speech 
Sterilization of feebleminded, 198 


Stewart, H. L Multiple tumors of nervous sys 
tem; report of case, *132 
Siomach, achylia etiological relationship of 
achylia gastrica to pernicious anemia, 442 
sympathetic innervation of stomach; inter 
action of vagus and sympathetic nerves, 445 
tryehnine, effect on muscle tonus, 451 
effect on ocular reflexes, 929 
Stuttering See under Speech 
Subarachnoid Space See Meninges 
Sugar in Blood See under Blood 
Suprarenals, alterations of sympathetic cells of 
human suprarenal gland, $2 
tumors of suprarenal gland with reference to 
carcinoma of cortex, 448 
Sylvian aqueduct, tumor of pineal body invading 
sylvian aqueduct, 950 
Syphilis, chronic syphilitic poliomyelitis, *151 
fate of cerebrospinal syphilis cases treated 
with malaria, 1437 
izgular compression in treatment of syphilis of 
central nervous system, 719 
lecithin and cholesterol in cerebrospinal 
syphilis including dementia paralytica and 
tabes, *399 
ilaria treatment in asymptomatic neuro 
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nostic and prognostic aid in neurosyphilis 
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treatment of neurosyphilis, 1436 
Syphilophobia, clinical appraisal of, 446 
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progress in treatment, 1188 
pseudo-Argyll Robertson pupils with absent 
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three cases with unusual findings, 457 

etual imagination and tactual after-effects 
1440 
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Massachusetts General Hospitals, 1214 
1197 
extracts, unidentified depressor substance in 
certain tissue extracts, 446 : 
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Trichloro-ethylene in bilateral 
ralgia, *418 


trigeminal neu 


Tularemia, tularemic 
case, 918 


leptomeningitis ; report of 

Tumor See 
organs and 
Pituitary Body, tumor; 


under names of 
Brain, tumors; 


Cancer; and 
regions, i. e 
etc 


Vaccination, Encephalitis following: 
Encephalitis ; Myelitis ; Rabies 


See under 


“Vacuome,” 
cells of certain 
to Golgi bodies, 
intracellular 
and neurofibrillae, 


structures in 
orthoptera, with 
mitochondria, 
trabeculae 
1205 


cytoplasmic ganglion 
reference 
“vacuome,” 
(trophospongium) 


Varicella: See Chickenpo» 

Vasodilatation, erythromelalgia 
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